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: ' INTRODUCTION 
~1 

This unifh^s been designed to teach children what fractions 
are and how to do simple computations with them. The teaching 
procedure follows Piaget's theory that, at this level, a number 
,of*physical concrete experiences should, wherever possible, 
precede work with abstractions such as matl^ematical equations*^ 
The vuriit>p laces a high emphasist:>h understanding as compared' 
to inechanical defthess and drill. The Teacher Back|round, 
which Jollows,, gives the rationale underlying the lessons, and 
shows how these learnings fit Into the chxld^s mathematical - 
education as ^ whole* " — 



TEACHER BACKGROUND 

Children in traditional math Myograms begin their studies with 
the whole or natural^ numbers . A set of rules for operating , 
with these numbers is then presented to them, and they spend 
a^bod deal of time trying to become adept in the use of these 
rules*. When some predetermined level of competency is at- 
tained by most of the students, a -new "system" of numbers is 
introduced. (This is usually either the set of negative whole- 
numbers or the rational^ [fractions]*.) Little or no attempt is 
made to/relate the new niimbers-to the numbers already studied. 
The process-is then repeated, beginning with a new set of 
rules and followed by an appropriate amount of drill to en- 
trench the'new method firmly in the student's mind . ^"Tttg^-j;^- 
cess continues until the student is convinced that mathema- 
tics consists of an endless series of unrelat^ parts. Ex- 
perience shows him that success occurs when he can remem- 
ber when to 'do, what; it does*not encourage him to seS how 
each part fits into a larger picture of mathematics or how ^ his 
--present studies relate to whatjie has already learned. The 
connections* between the various kinds of numbers and tHe 
similarities of their prope^tiQs^ai^ largely ignored. 

MlNNEMAST writers believe that the student should be shown 
as much of that larger picture as he can comprehend atjiis 
.^presejit leveK Why should students notbashown that natura^l"^ 
,numB!^s, integers and rational numbers are all components of 



the larger set known.as the real numbers ? For your convenience/ 
these components aj;^shown in the following diagram: o *^ ' 

* * ' • *" 

Real Number System * ' . ' ' ' ' 



' Irrational Numbers, 
(e.g., n 5/7) 



Rational Num'bei^ 



/ ' 3 47 
le . g . , c ' • n t 



1 8\ 



,.5' • 9 ' 1,000,000 ' -I ' 2 



Integers 

(e.g.,. ..-2, tI/O, +1, +^...) 



<l 



Whole or Cardinal Numbers 



' (e.g., 0, I, 2,'3.'..) 



Natural or Counting Numbers 



(^g. / I /, 2, 3. . .) 



§tudy of thd rational numbers composes ^most of the mathe- 
matical work in-^an elementary curriculum. The s.et ofration- 
al numbers is ofter( depicted irf a VSnn^diagram-like that " , 
shown below, Note' that etach subset' includes the next . - 
smaller subse'tfs), /For example, the rationa Is* include alb 
^nteg^rs, whole and natural numbers. Th^ integers include- 
'all whole and natural numbers, ' Thys: * * . , ^ 



^ . MINNEMAST attempts to a^lleviate the fragmented student view 
of mathematics ify providiijg models that wi'Hremain adequate 
throughout the child* s experience with the subject, .even at' 
high school and college 'levels. For this reason we emphasize 
the use of the number line. The real njumber system is defined* 
as "the -set of numbers that .can be put in one to' one correspond 
ence with the poipts on a line." Fort this reason we believe 
the number line to be a most .natural rnddeh 

In this unit we attempt to expand the Student's, understanding 
- ptthe real number system by formally introducing him to the 
set of rational numbers. We try to have him devel9P the need 
for rational numbers by creating situations that deniand a new 
. kind of number. In other words, we present problems that can- 
not be solved if he uses only the whole numbers. Pilot testing 
of this unit has shown that children have no trouble *in seeing^ 
the need for fractions^and that they are capable of (Jiscussing 
the use of fractions intisUigently. 

What About Rational Numbers ?*\ 



The rational numbers have a property not shared by a^ny set 
of numbers thus far considered. This property is known as 
density. When we safy that the rational numbers are dense, 
we simply me^n that betweeh any two rational numbers there 
is always one more. 

1— : . — -\ 1 1 ^ 



Thus if a and b are rational numbers there is another number 
c betwefen a* and b, where c is also a rational number; We 
then know that there is another rational number (say d) l?e- 
tween c and b. For v5xample , let a == and b =T • "t^i^ki c, . 
between tKem, might be i" * Between ^ ahdx there are still 
more rjvflonal numbers . This process may ber contisfiued end^ 
less ly ^Vindicating that the set of rational numbers between 
any two given rational numbers is itself an infinite set. The 
property of density certainly does n9t apply wHen one con- 
siders the set of whole numbers, for there is not another ^ . . 
whole number between *any two adjacent whole numbers. 
(Choose 5 and 6, for example^) In tbjs unit, we do not 
develop the notion of density/ to this degree v)ith the childre'n, 
but are contept if children underst^d that there are "many, 
ipany" points^between any two ppints on the.number line. 



How Many or How Much? 



To develop an intuitive concept of density in young children, 
we'have.introduced two distinct types of measure in this unit, 
"Counting Measure" refers to "how many" or the number of 
parts into which an object is divided, "Amount Measure" 
refers to "how much" or the oVerall quantity of material under 
consideration. "It is when we want to describe an amount 
measure that we see the value of rational numbers. Amounts 
l are "dense" in the same way that rational numbers are dense. 
Given two amount measures, we can ajway^find a third amount 
measure that is between the other two, For^xample, if we 
are weighing cheese, there is an amount of cheese that has a 
weight between, say 4 ounces and 4 ounces. 

• Counting measures, however, are not dense. Consider two' 
sets (A\ind B), Set A has five marbles and Set ^has six 
marbles. It is not" possible to find another set with a whole 

• number of marbles between five marbles and^oSix marbles. The 
marbles are therefore described by a "counting measure. " 

The concepts of weight, length, angle, time and area are 
developed in this unit as airiount measures .' It is our hope 
that through considering amount measure the children will 
gain an intuitive understariding of the density of the rational ^ 
number system. Amount measures are frequently interpreted 
on the number line in order to reinforce the children's under- ; 
standing o*f the density of rational numbers^. 
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SECTION 



PURPOSE 



TWO KINDS OF MEASURE 



— To introduce the children, to the "difference between 
amount measure and a C9unting" measure, in preparation 
for the work with fractions of which this unit consists. 



■COMMENTARY 



There is only one lesson in this 'introductory section; The 
children, should JipyeJiO'<iifficuitV seeing the difference 
^betweeri an amount measure and a counting mea'siire'and in 
completing, the wock.sheets • Each problem gives the chil- 
dren a choice betWeen two sets from which they must 
cWjJS^e one as. more desirable than the other • For example, 
- Set A might cbnsi.st of six very small candy *bars. Set B 
might contain thr.ee large candy bar^ Whose, total content ' 
is greater than the combined -Small bars ia-Set Aj Each ^ 
Qhild must decide whether he would prefer to have the 
v'^reater number of candy bars (the counting measure) or the 
gre.ater amount of candy (the amount measure)* ' For each ^ 
decision the child is, required to explain his choice - . 



Lesson I : AMOUNT MEASU^ AND GOUNTlNC?. MEASURE 



The purposes of this lesspn are: 

to have the children learn the difference between a counting 
. N measure/ which tells **hbw many," and an amount measure,^ 
which tells "how much" 

- to observe that on some occasions one prefers to use the 
counting measure but on other occasions the amount mea- 
sure is more appropriate. 

^ Counting measure is used when you are interested in how 
many members there are iA a set. Amount "measures, such^ias 
weight, volume/ area and length /are used when you are 
interested in how much is in a set» ' For example , if you were " 

* buying a package. of marbles / you would want to. know how 
many marbles were in the package, not its weight or volume. 
^ But if ypu were buying a package of rice, you wpuld not .pare 
how many grains of rice werp in the package buf rather how 
much the package weighed..., ^ 

MATERIALS - ' .. .. ^ ? 

-. -^ofRsheets 1 through S in the Student .Manual ' 

i . - ' - t ^ 

.PROCEDXtRE ^ ..^ 

" . * * / 

Activity A ^ v . 

Distribute the Student Manuals for this unit and ask the chil- 
dren to tutti to Worksheet I Ask them to imagine that the 
candy in the sets is real and that they can choose either 
Set A or Set B. ^ay that -both sets contain the same kind of 
' candy. Then ask the children to make theiiichbice3 and 
write in the a^nswers to the- questions on the worksheet*- 

Briefly discuss the chtJLdrenJs reasons for choosing Set A 
- or Set'B candy bars. ^(Most children will probably choose 
Set B because it has more candy.) 

Have the children do Worksheets 2, 3 and 4 on their own» 
Tell them that they should choose the get they would rather 



Worksheet t 
Unit 22 



Nane . 



Set A 



Set D 
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>nnH\/ 1 




1 
1 












candy 








candy [ 
















candy 




! 











candy 



candy 



candy 



•"^Wilch set of candy bars would you r«ther have? 




Worksheet 2 
Unit 22 t 



Name. 



- rnndy ^rohUr^ I ^ ^ 

Set A 



Candy 
Set B 



^tWhlchr i^t would you rather haive?. 
'♦t*hy?__ ' 



Problem 2 



Set C 



Set 0 



0°' 



ff--^'''\ 



.09 



oo9 



-^9 



♦which «et would you rather have?. 

¥ »:«y? '■ 



Worksheet ^3 
Unit 22 



Name ^-f 



"Problem 3 



Set E 



Set F 





J^Hhlch set would you rnllher have?. 



•Problem 4 



Set G 



Set it 



T7^ 



"♦t Which set would y6u rather have?. 
^Wby? 



Works h«et 4 

'Unit 22 



Nam . 



ProbltM 9 

Set I Set J 




'iCWbtch aat of aour Mfdicine would you rather v^ave? . 

-♦twhy?- ^ ^ — ■ 



^Problem 6 



Set K 



Set V ' 





4t Which tit would' you , rather hiivtf? _ 
-It Why? \ 1 
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' have in each problem , bui-^you will expect them to.be able 
to give a^eason for-i:hefir choice. 

When the children haVe completed the worksheets, ask *each> 
child which set he chose a.n^ why. > Accept all answers 
Teyeji when children -have chosea'the smaller^yantityh*'^ 
lofig a^the^clUld can provide a reason. f^:>W;schoice. •** 
Some fbsponses^ayiJDe unexpected;^ such as "My mother 
would not l0t me havelrroreJhajn one/cat, " or "I don't 
Uke-p;^pTO^^ salty* '*^ASk4h^ children to think ' 

a'boul' h^w they rna3eTheiF.^xiasl^ . ^^THenrprovide the 
followiTig information: 

WifeN YOU WANTED TO KNOW HOW MANY, YO.U USED 
AMOUNTING MEASURE. WHEN YOU WANTED TO KNOW 
HOW MUCH, YOU USED AN AMOUNT^MEASURE/ / ' 

You might also wish to write this information on the chalk- 
board in some suchiorm as this: ' ^ ^ 

I . A counting measure is^used when you want to know tiow^ 
many. * - . 

2'. An amount measure is used When you want'* to know how 
much. ' * ' . 

Be sure the. children understand the meanings of counting 
measure and amount meaisure. Amount measures are mea-, 
sures such as leAgth, weight and valume. As you«teach^^ 
thij unit^ use ''how much" and ''^amount measure" inter- 
changeably. Counting measures are used tp refer to the 
number of objects" in a set, or *^how irtany." ^» 

Have the children turn to Worksheet 5, which bbnt^ins exam 
pies of situations where one kind of ^neasure or the other;is 
preferred. Ask the children to. imagine the following situa- 
tions and to explain on the Wbfksheet~th"e reasorTfor tfie^ 
cho.^ce and the kind' of 'measure they -used. 

Situation 1 -r Abercrombie is very fond of dogs . He likes 
themrso much that sometimes after school he visits all the 
neighbors who own dogs, just so that he can play with them 



Worksheet 5 

Unit 22 ^ Xi?me- 




Which sc/ would you 



.WKV7 

What kind oC measure 
did you tt*t*t 



If 2 



m 

[POf 



ii 



Which *^et wo'uld you' 

.Why? 

.*h<tt''*kJiMi of measure 
did youSi8V?%,-, 



^•»t Ift 



*>hlclj»et would you 

Why? r ^^"^^^ }^ 

What kind of. mentuj^e 
did yoir.use?_^.i_ 



WTtlch set *ould you 
choose? - — ' 

Why? 

^.JJhat kind of measure 
^Vtd^^you usc?- 



measure^ are you interested in 
or the amoi:mt measure?- Why? 



His father and mother have 
given him permission tp^keep 
either the large dbg^in Set A 
or the; three small puppies in . 
Set B, JWhich set do you think 
he will choose? .Is he inter- 
ested in using a counting mea- 
sure or an amount measure? 
Why? . ^' 

Situation^ -^.Syjppose it is a 
hot surtimePday and'y^i^^and 
ypur friends are very thir^'t^v^ 
The bottles in each set con^ 
^tain your favorite kind, of pop • 
Which set will you choose? 
Are you gping to use a counts - 
in^ measure or an amount 
measure to help you decide? 
Why? 

i 

Situation 3 — Supposdyou 
Want to play a game of check- 

with your friend. You 
knoW^hat-^itjLakes 24 check- 
ers to player so^^AnTich^ 
checkers wo u 19 you use, ^et 
A or Set B?- What type of ' 
here ~ the cbunting measure . 



5 Situation 4 — You are saving money to buy a' hew bicycle. 

Which: set of tnoney would you rather have, Set A or Set B?,^ 
^-.JWhi ch kind of measure .y^ould you use? Why? 

/ ^ ^ ; ' ' ' 

But suppose you lost nine of your red checkers and you 
, needed something to take their place. Would you choose 
Set A or Set B coins? Why? Which kind of measure would 
you use this time? y . 



After you' have gone through all the situations on Worksheet 5, 
summarize the .activity. - • 

SOMETIMES WE ARE INTERESTED IN HOW MANY THINGS 
• ARE IN A SET. THEN WE USE A COUNTING MEASURE. 
AT OTHER TIMES WE DON'T CARE HOW MANY TfflNGS 
• . THERE ARE IN THE SET. WE JUSt WANT TO KNOW* HOW 
MUCB THERE IS, SO WE USE AN AMOUNT MEASURE, 
sue HAS LENGTH OR WEIGHT OR VOLUME. 
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^Qj^M FRACTIONS AND WEIGHT 
PURPOSE 




- To have the children begin work with weight - an amount 
measure a means of introducing them to several impor- 
X tant properties of fractions. 

COMMENTARY 

In the three lessons of this section the children begin to 
acquire some insight into three important properties of frac- 
tions. These are: 

1 . That there are many (actually an infinite number of) frac- 
tional parts between any two whole units. 

2, That there are many (infinitely many) fractions^fhat denote 
-^-.^ same amount or point. Forexamp'te, L ^ ^ and i. 

airSeslgnate the same point. 2 ' 4' 6 8 

Jiiat-fr actional amounts can be represented and ordered 
on a number line from least to greatest. 

- ■ ^ ■ 

Iri this section you will be using weight to teach these vari- 
ous Properties of fractions. Working with gi physical property 
such as weight prepares the children for the abstract compu-^ 
tations with fractions in the final Section of this u^it. This 
should be a relatively easy and natural way to introduce the 
children to fractions since they have had>a good deal of prac- 
tice with the beam balance, in previous MINNEMAST units I- 

In this section the children also review and use^ symbolic 
notation, especially the "appears to be the same as" (=) 
. symbol that iS' so necessary in measuring activities. The 
idea of measurement as an approximation to an ideal has been 
emphasized in all previous measurement units. The'^oncept 
is reinforced here. 
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Lesson 2: BETWEEN WEIGHTS 



T^he purposes of this lesson are: 

— to have the children*'see that when they measure weight 
they are using an arnpunt measure 

— to show the chWdren'Tthat dividing an bbject into parts 
affects the counting measure but not the total amount . 
measure 

— to have the children discover that there are objects whose 
weights are between the weights of two other objects. ' 

In Activity A the children fill out two worksheets that show 
that when an.object is broken apart, the counting m^asure 
changes but not the^amount measure. With a beam balance 
that you have preassembled , the children demonstrate the 
sarfte idea with a piepe of clay. When broken into smaller 
iDieces , the counting measure of the clay changes, but not 
the total weight. In this same activity the children are re- 
minded that the "appears to b^ the same as" (=) Symbol is 
used when measuring weight because an amount measure- 
ment such as weight cannot be measured with .complete 
precision. » -^'^^ 

In Activity B the children use your demonstration beam bal- 
ance to conipare the weight of a Ping-Pong ball and a cork. 
They use the "greater than'* (>) and "less 'than" (<) symbols 
for Ihese weight comparisons . Worksheets 7 and 8 provide 
review and practice in using .the symbols . 

In Activity C each group of four children constructs one 
beam balance according to instruction guide sheets pro- - 
vided in the Student Manuals. They then use the balanc^ss 
to place small^ objects of different weights in order from 
lightest to heaviest. They record tf^ir findings bn a line 
on Worksheet 9 and discover that between any two adjacent 
weights, there is always an intermediate wGight. 



MATERIALS 



- VVTorksheets 6 through 9 ' ^ 

- "Making Your Beam Balance" (in struct ion guide sheets in, 
.Student Manuals)* c \ - 

- I 'preisr^embled j;xeam balance and I sm^ll pi§ce of clay 

for each group of four {Activity C). — " 



i^*-;. I >bea^n balance- and 11 extra cups , ^ , ' , 
-I mGgnifying glass/ - > . , ^ , 

- I Eing-Pong ball . - * 

- assorted small objects^ such as pencils , -erasers , paper- 
clips., corks or coins ' • i 



' P^REPARATION 



. * Assemble one beatn'bal^ncd 
before class. Use the in- 
. strucUpns pro^l^d in the 
' H appendix to :thi^ manual or 
in. the Student Manuals • Al- 
so, have ready a ball of clay 
equivalent in weight to ^ 
eight paper cups. * 

PROCEDl/R^- V ' . 

Activity A \ ' * 

'-Review the meanings'of 
' ' (Joimting measure and^ . 
amount measure. Remind 
the children that counting 
measure tells hcrw many, ' ^ 
^ while amount' measure telU 
how m'uch* Have the chil- ' 
'dr^n turn to Works hee^t 6 
and -writ^ in their "answers 
^ to^thi two problems . ^ y/hen 
'they have finished rl^o Id • 
a discussion about thd 

♦ 

•worksheet. 



-♦(O^iJ the count Inn ^nt•n^^l^e chnnw .*»he«*the pnper 
^ Did Une amount mca 



, measure thnnw>»hcn the popcr 



\»ns cut? 



no 



^ -^DltVthe count tnK ncA§ur<? change when the npple Q 

cti!? yCS 

tKe amount iwasure chnnw *hen the npple 
was, riit? no 
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They'should 'obse'rve'that the counting measure changes when 
an object is put apart. Then ask whether they fRink that the 
amount measure changes. There may be dis agreement- ori' this' 
The following demonstration should resolve this question. 

Have the class gather iH front of a, demonstration table on 
which- you have placed a beam balance, a ball of clay , .and a 
supply of paper cups . . ' • ' 

Ask-a child to weigh the clay, using the paper cujJs as thd 
stah,dard unit.of weigTit: You may have to remind'him that the 
beam is considered balanced when the bob string-.hangs in the 
rfed arfe? of the cardboard triangle. . Record the. measurements 
on the chalkboard: 

^ ^Weight of. clay = '8' pap'er cups (amount measure) 

Number of pieces-of ola^ =..'l*piece (counting mea'^-f^f 

Ask the childran if-t?hey remei..ber what the "appears," to be 
the same as" ^ symbol means. : Remind them that this sym- 
bol is used because we can never-i)gE?sure our amount measure- 
ments, were made with complete accuracy, ^en with equip- 
ment more precise than -the beam' balarfce. ■ — 7" 

"Now^have a- child break'up tlje- ball of clay tha^was just *v * - 
weighed and form several smaller balls. -All the clay liquid ' 
be used, and. the smaller balls should be retyrned'to the cup 
on the beam, balance . ' 

As the child puts the clay ^lls intathe cup, have him coun€, 
them, -Record the number oTpieces (the counting; measure) ®f .. 
clay on the-chalkboard. Then ask^t-hq*.children what th^y 
think the weight ofct^ie clay>b^s will b|>^ Write their. pre-.; 
dictions on the board arid then h^ye^a^-dhlld usI^paper-CuR'sy . ' 
tb balance the,beam. Record thpwkgp^ (amount ^easuje) of 
the clay in cup units. iHave^tlfe'^hildrrn^discuSs/ .tKe-Vesul- j 
-Be sure they understand tl;iat when..the clay^w^^ broken »^ts ■ 
counting measure wa s-oK'^nge^^, but its^dmbiint'me^ure . 
(weight) remained tjie^ same,.' lKnec%%y./ le^d the^discus- 
sioa with such.quegtions as: -^^ /- — ■^^=^ "-J-. ; ~\ 




- HOW MANY PIECES OF CLAY DID .YOU WEIGH THE FIRST • 
TIME? . 

WAS THE COUNTING MEASURE DIFFEIilENT AFTER YOU . 
p BROKE UP THE CLAY? ^ 

WAS THE WEIGHT DIFFERENT AFTER YOU BROKE UP THE 

CLAY? ' • - " . 

. DID THE AMOUNT MEASURE CHANGE? 

DIE) YOU HAVE THE SAME AMOUNT OF CLAY BEFORE AND , 
AFTER YOU BROKE IT UP?*" - • 

Close the disrussion with a final emphasis on the fact that 
/ weight is an amount measure — ittells' how much. 

Activity B - • , • 

Qn the demonstration table, place a beam balance, a Pirig-Pong 
ball and a^cork. Ask the children to gather around the table 
and have them*tell you whiph object they think-^eighs more — ' 
tlie ball or- the cork. ThenVutTihe Ping--Pong ba|l in one cup 
of the beafh balance and the cork in the other. Ask the chil-- 
^dren to lo.ok at the beam^ balanpe and tell you which' of the two 
- ' ojgjects is heavier. W^en a child pays that the Ping-Pong ball 
. ' is heavier, ask'how-.he can tell. (.Hewill^ probably say that 
he knows the ball is heavier because the beam is lower on 
the side that holds the ball.) Then ask the children which- 
. object is lighter in weight, and how'they can tell. (They 
sihould be able to say that thq^bealn is higher on the side 
that holds the object ofle^s weight - the cork J 




^Write the follov/ing on the chalkboard: 

W'eight of Ping-Pong ball > Weight of cork-* ' 

Ask. a. volurjteer.to read what you have written. (The weight " 
of the. Ping-- Pong ball, is greater than the weight of the cork-/) 
Be sure the clasps, refhembers. th^^eaning^ of the greater than 
■ (>) sign. Remind them that^the arrow always ^tpoints toward 
the smaller measurement. 

Then write: - . . 

Weight of cork < Weight of Ping-Pong ball 



Ask somQone,to read the sentence; (The weight of the cork 
is less than -the weighjt of the Ping-Pong ball.) Reinforce 
the meaning of the less than (<) sign by^saying , ^"The pointed 
end is always toward the smaller measurement."'' 



Worksheet 7 
U:tlt 22 



Naroe_ 



PInce thC' correct syishol In each bo\. 
U^e <, >; or 



The iQiifiTth of tho ?ports car Is Ics't. than the 
lenicth of the truck* 



tentcth of 




The length of the snnkc Is gre ater than the 
Ien«th'of the bce't le. 



iweiiKth 




r^^***^]^> I I.enKth of 




T(Ws heiKht appears to be the same ns IJobo's 
he I «h t , 



IWtKht 



of 8 i . Htoltfht ot.ei^i 



Worksheet 8 
IXnlt 22 



^ 'Place the correct symlwl In each box. 
Use <» >, or =. 



The height of the tree is greater than the 
height of the house . 




> 




The weight of the ant is less than the weight 
of the elephant . 



< 




The lonatli of tlx> pencil ap pears to he the same 
as tlx? length of the crayon. ~ " 
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Have the children retui;n to their seats aq^ look at Worksheet^ 
7 and 8.^ Explain that on these worksheets they are going to 
compare two objects in each problem/ Remind them that in » 
each box they must use the greater than-($^):, less than (<K or 
appears to be the same as.(-) symbols i Then have the chil- 
dren complete Worksheets 7 and 8, (Since these worksheets 
provide a review of the use of symbols the children have used 
4n previoiisj^nits ; they pr6bably ^^ill not need more practice • 
than that provided on the worksheets. If it is evident that 
they do, give more chalkboar^d examples.) 



Activity C> 



Divide the class into groups of four children to construct 
beam balances according to* the guide sheets provid^ed in 
their Student Manuals • Have your assembled balance oh 
display so that the children can refer to it as a mod'eh 



^orkslwet 9 
Unit 22 



p PIHK-PonK ball 
I. Put P In one \cup of your beoir balance* 
Put 0 In the father cup 
Which Is heUleV? 



In the 

Is hewvl 

Use 1^, <, o\ '~ tft v »rlto the answer In the box. 

ii\ the line to show the weUht of/'. 



wp 

2. Hirk n point 
Ubel It A 
Mark a point 
[Alml It B 



3. Take the Q 
I'hooso «omc 
Put It In th4- 
)«hlch object 

4. Can you flml 
Mark the pol 

5» Chooflc nnothc 
on the Mne tf 
Ra»)el It D* 



on thV line to show the weUht of 0 
t ' AO 



ut of the cup. 
ther object . 
cup. \ ' 
l5 henv|W?_ 



er 



pla'^e mr It on the line? 
nml lat)ll It C. '^^ 

object. 1 HeUh It . Mark a point 
show thelwcUht of your object. 



When the beam balances are com- 
pleted, distribute' a magnifier )\ 'a 
Ping-Pbng ball and at least two ^ 
other small objects to e'ach group. 
Ask the children to- turn. to Work- 
sheet 9, Explain thatW is the 
abbreviation for weight. Tell the 
children they will be orderifig the 
weights of the group's objects ac- 
cording tp the instructions on the 
worksheet. Encourage them to 
devise their own system for doing 
this. 

When most of the children have 
completed Step A, stop them for 
a class discussion. Some chil- •< 
dren may have found it difficult 
to order those objects of unknown 
weight which ^Ai;eighed less than 
the heavy, object (the magnifying 
glass,) In the discussion, the 
children should tell hov/ they 
solved the ordering problem. 
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For example, a child might .find that the weight of a coin is > 
less than the weight of the ^magnifying glass. He would then 
compare its weight to that of the Ping-Pong balL If the coin 
weighed more th^ the Ping--Pong ball, its point would fall 
between the two points^ already on the number line. If it 
weighed less . than the Pin g-^Pong ball, its point would fall to 
the left of the other points; 

The most obvious general procedure, after having compared 
the object of unknown weight with the heavier object, is to 
compare it with the next lighter object. If it is still lighter, 
it would be represented by a point to the left of the other two ' 
points on the line;, if it is heavier than the lighter object, 
the point would go between, the other points on the* line. 

/ " * V 

When each group has a workable procedure, have the^clirrarenT 
return to their work areas, check the answers they already 
have, and finish ordering their assortment of'^objects by ^ 
<f weight. Each group should order a minimunf of four objects. 

When the children are finished, hold a: short discussion di- 
rected at developing the idea that fbr every two unequal 
lengths; there can be fdund a third weight that is between 
them. This discussion can be enlarged cis follows:. 

Begin by drawing a line on the board. Label one end "lighter 
weights'* and the other heavier weights" as shown below. : 
Select three objeqts of different weights (not necessarily the 
ones in the example) and mark and label points on the line 
to represent these objects. 



^ ^- • ^ ^ 

lighter Wpapcr clip W penny - Wcr#yor% heavier 

weights ■ * weights 



Point out to the class that the weight of the penny (or .what- 
ever between weight you have chosen) is between the weight 
of the paper clip and the crayon. Then ask the children if' 
they think there is .any object that has a weight between the 



weight of the penny and the weight bf the crayoni. Have the 
children find several such objects. They should see that it 
is possible to have»objects whose weights fit your specifi- 
cation • 

J' > . , . • 

Haver^the graups return to their beam balances 'atid look on 
their trays or in their desks for any object with a. weight that 
falls between the weight of any two adjacent objects on the 
lin^. Ask the* children to mark the^se on your chalkboard Jine. 
Give help if necessary. ' . , 
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Lesson 3: WEIGHING WITH A STANDARD UNIT 

_ The purposes of this lesson are: / 

— to have the children discover that the weights :of many 
objects fall between two whole number units of weight 

— IP associate weight with the number line, and to show 
jthat many wigights fall between two whole numbers 

— to reinforce the idea Of weight as an amount measure. 

The children use.their beam balances in this lesson to mea- 
sure the weights of several objects. They use the weight 
of a paper cup as the standard unit. They find that often the 
. weight is ndt an exact number of cups, but is between two 
numbers . The children mark on the number llne^the range 
within which the exact weight lies. 

MATERIALS . ' 

-••Woi^ksheets 10, II and 12' 

— pencils * - 

— crayons 

— for each group of four — 

A tray and the'following items from the second grade OMSI 
kit: " 

— rubber ball/ one and one-half inches in diameter 

— Ping- Pong ball 

— cork r . ^ ^ 

— magnifying glass 

— marble . 

— large nail 

— , lead sinker 



— beam balance and cups 



PREPARATION 

Before class , have' a child help you arrange pn trays the 
^ materials needed by each group. .(This equipment will also 
be used In Lesson 4 J ' . ^ 

PROCEDURE 

Activity A - . ^ . . 

Have the class gather around a demonstration table,, on which 
you have placed a beam balance and a tray of materials. 
Briefly review the results of Lesson 2, in which the children . 
found that many objects have weights that. are between the 

weights of tWo other objects. Show^the class the set of— 

objects on the tray, then ask: 

HOW COULD WE USE THIS BEAM BALANCE TO FIND OUT 
WHETHER THE RUBBER BALL OR THE MARBLE WEIGHS MORE? 
' (Put the ball in the cup on one side of the balance and thg 
.marble in the other cup.) . " . X 

Ask: ' ' * 

WHICH WEIGHS MORE, THE BALL OR THE MARBLE? (The 
beillj 

HOW MUCH MORE THAN THE MARBLE PpES THE BALE 
WEIGH? (We don't know J ' . * ^ 

^ ITDWIJAN WE FIND OUT? - ^ 

The children should remember using paper cups and paper . 
clips as standard units of weight in their previous MINNE^ 
MAST studies; If they do not, show the paper cups arid ask 
if these cpuld be used as standard units to weigh each ob- 
ject and then compare the weights. ^ ^ , ' 

Have a child weigh thfe rubber ball, using paper cups as^ 
standard weight units. The chUdren should see that the 
weight of six paper cups is hot enough to balance the ball, 
while seven cups weigh .too much* This means that the 



weight of the rubber ball is between six and seven cups; 
Rec5prd this on the chalkboard as follows: 

/ W of rubber ball >'W of 6 cups / and 

/ ' 

/ W of rubber ball < W of 7 cups . 

Read/ the above as, "The weight of the rubber ball is^" greater 
than the weight of six cups- and the weight of the rubber ball 
is less than the weight of seven cups . " 

*' , * * ' ' 

Draw a, number line on the chalkboard: • ^ 

0' I 2 3-4 -5 6 7- 8 9 10 I I ■ 

<H h^H I I I I \ 1 1 I I > - 



Explain that each one of t|ie maiTcs"oiOITe~^ 
sents the. weight of that number of paper cups . For example, 
.point 2 represents the Weight of two p^aper cups. (Actually 
it is the length of the segment from CK to that mark.) Give a 
child a piece of re(d chalk and haveliim color the part oi the 
number line that represents the weight of the rubber ball (the 
part of^the line between, but not including points 6 and 7). 
The correct notation, for f his is: 

Be sure the children understand that the point that represents 
the weight of the rubber ball is located. in this portion of the 
line^ but that they do not^know exactly where. 

Now ask a child to weigh the marble^ using paper cups as 
standard units. (The marble will probably wei^gh between 3 
and 4 cups.) Write the weight on the board: 

- H W of the marble > W of 3 cups, and 



W of the marble < W of 4 cups. 



Read the above as, "The weight of the marble is greater than 
the weight of three cups; and the weight' of the marble is 
less than the weight of four cups/' 

Have a student use browii chalk to mark the portion of the ^ 
number line that represents the weight of the marble (the part 
between paints 3 and 4). Again malce sure the children under- 
stand that the point that represents the weight of the, marble 
is located in this part of the number line. It is between three 
and four cups. Ask: « ' . 

NOW CAN WE TELL HOW MUCH MORE THE BALL WEIGHS 
THAN THE. MARBLE? ^ . ^ - 



Unit '22 



• stands for rubber ball. 
O stnmJs for PtnK-ronK ball. 



^1. Welxh the • 

the blanks. 



W of 
W of 



Use paper cup units. Fill In 

> W nf ^ f'p*! and 
cups* 



W of • is between^ ^ df_^cups and of_IL.cups. 

Color the pari of the number line that shows 
the W of • . 



0 



4 • 5 

-I — h 



6 7 



9 JO 
H— H 



^2. WeUh the O 
the blanks. 

W of O 
W>.of O 



Use paper cup units. Fill l\\ 
O 



> W of, 
< W of, 



.cups, 
.cups 



W of O Is between W of- 



«cups and W of, 



Color the part of the number line that shdws 
the W of O . 




0 1 2 



9 10 11 

I I ■ I > 



Using the number line, the 
children should be able to \ 
see that the rubber ball is ^ 
^ f-at least four cups heavier 
th^air the-marblQ..~SojD e^ chi 1^ 
dren-may also-notice that it 
is at most six cups heavier. 

Activity B ' ' 

Tell the children that they 
will'all have a chance to . 
weigh several objects.^ 
Organize the class into. 
■ groups of four. Tell ^ach * 
group to take a tray of mate- 
rials and a beam balance to 
their work- area and bpgin 
weighing the objects pn the 
tray, ,Ask them to record 
the result^ on Worksheets 
10, II and 12. ' 

When the children are fin7 
ished, have them bring their ^ 
\worlcsheets to the demon- 
ration table.. Then draw a 
nurhber line from 0 through 



Worksheet 11 " . ^ ■ 
Unit 22 Name- , 

jr^stAnds for iMRnirylnff ({Ussr. 
a stands for cork^ 



3. HelKh the r . *.Usr*pAper cup units^ Fill In 
' the blanks. 

' W of p > W nf 3 Piipt^ aihj 

» of ? < W of^i^cups. 

W of ? Is between H nf 3 ^„p< and.H of cups . 

Color the part of. the number line that sho^«s 

the W of . • J, 4^ 

o r 23456789 10 II 

* <-HH — I (D u o r I I I I ■ I — h->' 



4. Welch the Q . Use^^iper cup'unft^. Fill In^ 
the blanks. 

of d > W of _Q _ rnp», and 
W of 9 < W of_J cup*. 

W of e l« betvieen W of_0_cup9 and W of Lcups. 

I'ofor the part of the numlwr line that «how» 
the W of ft . ^ 

— -^(d_2_3 4 5 6* 7 *8 9 10 1 1 , 
< O m £» i | ~] 1 — I 1 1 — i \L^J> 




,. _ • ■ 

Worksheet 12 

Unit 22 Name _« 

* 

stands for sInkCr. 
,| stand? for nail. 



J^5, WeiKh the ft . Usb pnper'cup units. Fill In 
^ the blanks. 

W of fl £» W of_r_cups, and 
W of ft < W of r. ups. 

W of 6 Is l)et^«een W nf S r„pft ^^^j ^ of cups. • 

^ ' - : ' 

Color the p.irt of the number line that. shows, 
the W of\ 6. . ' 

012 3^ 456789 10 11 
<H — I — l-H — 1 (DM) i I \ — K I- > 



. '^^^ WeUh the^ .1 . Use paper cup units. Fill In 
the blanks. " 

W of \ > W of ^ cups , and 

W of* 1 < W of cups. 

W of J Is iHJtween W of., cups and W nf '•'"p*'. 

Color the part of the number line that shows 
the W of \ . 



0 1 2.34 5 6 78 9 ldll 
<||l » lillllll> 




10 dn the- chalkboard. Ask the children to give you the weight 
of each object so that you or the^ can mark the weight on the 
chalkboard oum.ber line;- If there are disagreements, about the 
weight of^any object, have it weighed again on your demon- 
stration beam balance and mark the agreed -upon -weight on the 
number line. Now emphasize the fact that the weight of only 
one object (the nail) appears to be the same as the weight of 
a whole number of paper cups. . \ 

Also point out again that weight is an^amouht measure. Say 
that if the children were using a cbuDting measure on the * 
number.linje, they would only be concerned with the points -^i 
that are whole numbers. But, since they are using an« amount 
measure — weight they do not always have a number that 
is a whole number of standard units. There are many weights 
-between two standard weights. Save the worksheets and • 
equipment for the next lesson; v 



LessQn 4: FRACTIONAL UNITS OF WEIGHT 

The purpqses of this lesson are: 

^ to have the children see the need for fractibnaP units of 
Wjeight " * / , " - , 

" - to review the meaning of fractional notation. 

, , In this lessSn, through* discussion^ demonstration and ex- 
perimentation, the cliildren should realize that one method 
of getting a more precise 'measure*=^of weight is by using 
fractional parts of their standard weight. 

MATERIALS ' '\ ' ^ • 

- completed Worksheets 10, 1 1 and 12 from Lesson 3 

- Worljisheet 13 • * . 

- blue, green, yellow and brown crayons 

— for each group of four — 

- tray of objects from previous lesson with pair of sqissors 

- added 

"'^^'^^—T-beam balance and extra cups 



PREPARATION 




Before class, add a pair of scisso'rs to each tray prepared 
" and used in Lesson 3. , / 

PROCEDURE / : 

Activity A " . * 

Have the children take out Worksheets 10, II and 12 and 
review the results of the previous lesson. Emphasise the 
fact that most of the weights the children recorded fell be- 
tween two whole number units. Then ask: 

DID ANY TWO OBJECTS-WEIGH ABQUT THE SAME NUMBER 



^ OF CUPS? (Yes • The Ping-Porig b^U and tlje cork each 
weighed between 0' and I. cups/) Remind the children that 

^the marble, like the' magnifying glass, weighed between 
3 and 4 cups. 

Ask the children to consider first the weights of the/Ping- 
Pong ball and tH*e cork. . - . 

^ dOES THE FACT THAT THE PI^JG-PONG" BALL AND THE 
^ ^ CORK BOTH'WEIQH .BETWEEN ZERO AND ONE pUP MEAN 
THAT BOTH THESE OBJECTS WEIGH THE SAME? (Answers 
. maylvary.) - - ' . 

i i ' * " 

Ask the children how they can find out. A child will probab- 
ly suggest weighing one against the other with the*beam ' 
balance. Haf\^e him carry out this suggestion. When the 
children see that the objects do not weigh the same, have 
another child V/eigh the magnifying glass against the marble 
with-the be'am balance. ""The class will see that thesp<two 
objects do 'not balance either, and are therefore hot the same 
weight. Ask the children to look at the worksheets again, ^ 
noting that from the marks on the number lines it is impos- , 
sible to tell that the' weights of the Ping-^Pong ball and the 
cork are not the same, or that the weights of the magnifying • 
glafes and the marble are not the same. Ask: ' " 
' ^ • ^ - . ' ^ 

' CAN ANYONE THINK «0F SOMETHING WE COULD DO TO , 
A PAPER CUP THAT WOULD HELP US GET A MORE PRE-" 
CISE MEASUREMENT OF OUR OBJECTS? • ,\ 

If no child suggests cutting or breaking a paper cup into 
A-smaJler^eces, hold up ^ pair of scissors. *Then cut a paper 
cup in half^~^(You can^et fairly precise halves if you cut ' 
one side of the cup through~^the^s,eam, then across the bottom 
and up the other-side.) - J 

Hold up one half of th'e cup. Ask what part of a whole cup 
this piece is. (it'is one-half.) H.ave a child write* ^>on the 
chalkboard.' Briefly discuss what the fraction means: 

THE BOTTOM NUMBER TELLS US INTO HOW MANY EQUAl' 
PARTS THE WHOLE UNIT IS DIVIDED • 

. . • 39 



' T^IE TOP .NUMBER TELLS .T/S HOW MANY QF THOS5 

• "EQUAL PARTS WE HAVE. 

» V * * * 

To show the children that the two halves of^the cup are of* 
me same weight, weigh them agaijist eaph other with the. 
.b^eam balance, Jf the two Kalyes do not balance, discard 
them and cut another cup. *You should Ke^ble'to get two 
Halves that balance almost perfectly,. If. the. balance is 
slightly off, point this out 1;o the* children- and* use it as an " 
example of the difficulty of dividing physic aUt'hings with * . 
^'precision. " . ^ ' 

Draw a, number line (0 through 5) on the chalkbo^atd, ' Then^ 

• ask a student to weigh tl^e m^b'le on.the beam balance, / 
using cups and half-cups/ Ifhe- marble will probably weigh 
between 3§ and 4 cups.) Select anotlje^;.s'tuderit to/show 
the interval on the number liue and have him label the point' 



3* 



r 



Tell'the children that .this measurement is more precise 
than t\ie ones made only with whole cups, but that you 
would like them to make weight measurements that are^Sv^n 
more precise than this* The children should. suggest 'cut- 
ting a cup into smaller parts.' Foilow this suggestion by 
cutting a cup into fourths lengthwise as' precisely as you 



*can. 



Ask the class what part of the weight of the whola fcups 
each of these pieces ref^resents. {Eac\x reprpsent^ 6ne7 
foqjrth of the whole.) Write | on the cfialkboard and dis- - 
, cuss the meaning of the notation. Then weigh four fourth- 
cups against one whole cup" to shov/ the weights are equi- 
'valent. ^ . iig^ - ' 

A child should also weigh two fourth-cups against one half- 
cup,^ so the class can see the^ equivalence relation. (If 
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th^re is a small imbalance-r/^xij[lairi that it may be due" tp 
cutting errors.') ^ i 

Slow have-a student wei'gh^t'he m&rlD^e jus'ing whole e^d foucth- 
cups'. (The marble .will prpbably^waig^j-^^etween 3-^^ and 4T 
cups.) Draw alfipther number: "lih^ (O.^rough 5) on the chalk- 
board and. ask Jth\cl^ss whgre-th^-wei^ht of the marble. could 
be represented on this line.\ Divicle-'the line segment between 
3 and 4 into four egual parts. Explain that each of these 
parts repre5ents the weight of one fourth-ciip. Ha-ve^'fne" 
class, help you- la be l^t he point£^beijfltaeh^^"SndT*with if / ^ 
as shown: 



and-^ 



1 



3 ir 



-a 




^ Jhen have a cfiild show where bhe weight of the marble '^ould 
• fall. . .Ne:j?t ask -the class if there is another name for the 
fraction-^ . ' Thiey should see thati: is another naige for^. ^ 
3^riteji--above on the number line. To emphasize -the 
^eguivalence, ask: ■ ' * j ' 



DO 3i AND 3^ REPRESENT THlTWEIGHT OF'THE^SAME 
NUMBER OS^ufs^r^ . ' - • . / 



Ask the class if the fourth-cups have given a more preicise 
measure of the marble's weight. .(Yes-, the range of be- 
tweenness on the number line has been narrowed coh^ider- 
'ably.). Then ask: . - ' ' 



HO^iCAN.WE FIND OUT WHETHER OR" NOT T-HE MAX3NI^ 
FYING GLASS ALSO WEIGHS BET^A^EEN-'Sf ;^l^-4i5uiS^ 
(Weigh it, .usin^ whole cups, half-cup? and fpurtS^eu^'J 




Tell the children that in the next activiti 
beam balances to find the answer. -^"^ 



fey will use their-- 




Worksheet t3 
Unit 22 



Name _ 



V 



• stands for marble, 

/^stan^ for namifyinfC Rinss. 

stands for cork. 

O stands for Pliig-PonK ball. 



is between » cups and ^ A" 



cups: 



*y between v» 3^ cups and W jjp cups . 

Is bfetwcen W Q cups and W ^ c ups, 
^ V* ^ cups and V» < 



cups. 



Color the port, of the number line t>iat shows each 
weight. * 

Use yel low for »^ 
Use green for 
, Use blue for v»o. 



yel/ok; brown 



cu^ne of their extra cups into 
halves and another cup into 
•fourths , iYbxf may find it nec- 
essary to help some groups to 
- insOre\accurate cutting.) The 
groups should then use. their 
beam 'balances and their -whole T 
"half and fourth. cups to' f ind 
the information. required to 
'complef^ Worksheet 13:' 

'"When all the groups Have 
completed Worksheet, 13, . ' 
discuss their results . The 
■children should now be able 
to give you a more detailed 
description of the relation 
between the weights of the^ 
Ping-Pong ball and the cork,* 
They should also describe 
more accurately the relation 
between the weights of 'the 
.magnif/ing glass and the 
marble.' 



Ask the fclass the following questions: 

!» , , ^ ^ ■ , " 

"how iyiANY CQtTNTING NUMBERS ARE THERE BETWEEN 

".ONE AND TWO?- "(None.) 



Draw a' number line (0 through 5) on the chalkboard and have 
a </hild color with chalk^thfe part that is 'between I cup and 
2 cups. " 

HOW- MANY Weights are thej^e between on^ cup and 

TWO CUPS? 



Call on several children for answers to this question.' Their 
answers may vary. (Quite a few, vqry many, hundreds 
etc.) On the number line mark several dots between I cup 
and 2 cups . "The children should see that if each of these 



dots xepresented a point,^ they could hav^ many, mahy points 
between I cup and 2 cups. If each of these points repre- 
sented a different weight, they could have many^ many ' 
weights between I cup and 2 cups. To make this idiea more 
clear, put two cups in one side of your beam l^alance and 
one cup in the other. Say: ^ 

, IS THERE A COUNTING NUMBER BETWEEN THE ONE CUP 
ON THIS SIDE OF THE BALANCE AND THE TWO CUPS ON 
THIS OTHER SIDE?; (No,) 

To emphasize the point that there are^no whole numbers be- 
tween I and 2, but only fractions, do this demonstration: Tear 
ah irregular piece from a pap^ cup and drop it in the side of 
'the beam balance that has only one cup. Ask: 

HAVE I ADDED ANOTHER%HOLE CUP TO THIS SIDE OF 
THE BALANCE? (No,) . - 

- HAVE I ADDED WEIGHT TO IT? (Yes, the be.am is closer 
to being balanced than before,) 

Repeat the procedure of tearing and adding pieces of the 
paper cup to the light side of the balance. Ask the children 
to watch and see if you add any whole, cups,. As you drop 
in the last piece, say: 

NOW THE BEAM IS BALANCED AGAIN, WHY? ^ ^ 

The children should be able to say that you have added a \ 
whole CUP to the light side of the balance, even though you 
did so* with a jfractional part alTa time. Make the point that 
there were no whole -cup units in-between the weights of 
and 2 cups. 

From this exjDeriment elicit two pther ideas from the chil- 
dren: (1) that the beam is now balanced because each side 
has a weight of two whole -cup units in it, and (2). that tear- 
ing a cup affected its counting measure (number of pieces), 
but nqtits amount measure (total weight of all its pieces). 



Conclude the lesson by having the children reView the use- 
fulness of fractional parts of a whole unit when idealing with^ 
an amounts measure such as weight. 'You can do this by ask- 
ing the dhildren how many objects that they weighed required 
the use of fractions. (All except the naiL") You might also 
ask the children to show, on a number line, how much more 
precise thfezr weight measurements became when they nar- 
rowed them down from whole units to halves, and then to 
fourths. Say that in the next lesson the class will be study- 
ing another amount measure — length — and they will see if 
fractional units are helpful in measuring that, too.. 

NOTE: Your class will not be using the beam balances 
again this year, so each group should disassemble theirs 
for storage in a plastic bag. The children should un- 
hook the cups , remove th^ bob string / lift off the ruler 
(leaving the white and red triangle taped to it) and pull 
the tall rod from' the base. They should also stack the 
uncut cups^and place these in the bag. All of the objects 
that werbk^eighed ^(the rubber ball, Ping-Pong ball, mar- 
ble, 'sinker\etp.) should be put in the bag, too. This 
will greatly facHrltate your preparation for Unit 16 next / 
year. 
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SECTION 3 



FRACTIONS AND LENGTH 



PURPOSE 

— To reinforce, the learnings that were started in the weight 
lessons by having the children study another amount 
measure /.length. 

COMMENTARY 

In the two lessons of this section the children see that 
length is afi amount measure and that fractions are helpful 
in describing it more precisely, just as fractions were 
helpful in describing various weights. 

The chilaren use symbolic notation on their worksheets 
when comparing length measurements. The concept that 
there are many measurements between any two given ones 
is also reiterated. 



Lesson 5 ; LE^^H - AN AMOUNT MEASURE - 
"^e. purbosis of-this lesson are: 

— to illustrate that length is an amount measure 

— to show that there can be as many different lengths of 
objects as there*are points on a number line' 

— to motivate the need for fractional parts of a whole num- 
her in order to describe .length more accurately. t 

In this lesson the children see that length is also an amount 
measure and find that whole numbers are inadequate. for des- 
scribing it. ' * 



MATERIALS 



Worksheets 14 and 15 
scissors , 



PROCEDURE 



Activity A 



Have, the children turn 
to Worksheet 14. Have 
them complete this 
worksheet either as a 
class or individually* 
Discuss the answers,, 
stressing the idea that 

• in this case they are 
interested in "how much* 

"(an amount measure) — 
that is, the total length 
of the set of objects. 
You may Want the chil- 
dren to think of other 
cases in which length 
is the measure to be 



Worksheet 14 
Unit 22 



Nome - 



^Ethetbcrt liken cundy. Hit Uvorltc cnndy U . 
llco/lce. The cnndy In Set A and Set Q Is licorice. 

'^Hhtch set of licorice do you think Ethelbert 
win chooic, Set A'orSct B? jUJUtS 



Set A 




countlnK menitire = / 



* li £thelbert Interested In the counting mensure 
or the amount mensure of the sett? 

It length, n counting mensuro or an amount 
measure? 



A O 



Workiheet 15 

Unit 22 



Nine 



Inchei^ 

Cut out Strips Ji and B from the bottort of this page. 

Measure L of A on the number line. 
Then fill in the blanks: 

4 



L of A > « 
L of A 



Inches, 
tnchca. 



3. Meature L of B on the number line, 
ttien fiil in the blanka: 

s 



i nches<. 
inchea. 

Are the lengths of A and B the same? 



L of Q > . 
L of B <, 



4. 

5. Are their lengtha between the some whole numbers? 



i 



yes 



6. Ik)w nuir\y other strips ^an you cut that are between 
'4 and 5 inches in length? 

7. Try making aome of these strips. 

Mark the length' of each strip on the number lin»» 



Strip A 



-4- 




Strip B 



considered; fdr example in 
selecting a fishing line, 
scarfs hair ribbon, or kite 
string\ 

Have the children turn to 
Worksheet 15. Tell them 
that L is going to be used ^s ^ 
the abbreviation for length, 
just, as W was used for • 
weight in previous lessons. 
Then you may need to review 
the use of the greater than 
(>) and less than (<) sym- 
bols . To do" this draw a 
line 1 5^ inches long 'on the 
chalkboard. Label it A. 
Have a child measure line A 
to see that it is between 15 
and 16 inches. Then ask 
the class to help' you use 
symbols to describe its 
length: 



' . L of A > 1 5 inches , and 
L of A < 16 inches 

Have a child read, the above: '^The length of A is greater 
than fifteen inches and the length of A is less, than sixteen 
inches." 

■» » ^ « 

See that each child hes scissors for^ Worksheet 15.^ Ask the. 
children to work in pairs and to feel frefe to compare answers* 
with one another. Walk about/»so that if disagreements 
arise, you can help the children reach a conclusion. 



In answer to Question 6 /the children are not expected to be 
able to anticipate the'denseness of the possible lengths. 
(There are actually infinitely many lengths between the 
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intgg^ral units,) However, the children should be able to 
predict that there will be at least several possible lengths * 
between 4-inchei5 and 5 inches. Aft er.they actually make 
the strips, as required in Qiiestion 7, they^ should have a 
better idea of hoW very many there could be. 

In Question 7 /the children are asked to make strips with 
lengths between 4 inches and 5 inches. Provide blank paper 
and be sure that they understand that each^ strip should, be 
of a different length / -As .much as possible, let the indivi- 
dual teams use their, own methods for making these strips. 
When a" pair of children think they have finished,^ encourage 
them to try to make one or two more strips, to emphasize 
the fact that th§re caa always "be more in-between lengths'. 
The teams should record the lengths of their strips on 'the, 
number lin6 at the top of the worK>sheet by marking a point 
that corresponds with the length of each strip. Some-chil- 
iiren might create a variety of lengths by cutting successive- . 
pieces off the end of the five-inch strip. ..This is completely 
acceptable as Ic^ng as they record each length on the number 
line as they go along. . . ' ^ - • ' 

In summary, ask the class the following questions: 

HOW MANY WHOLE NUMBERS ARE THERE BETWEEN FOUR 
AND FIVE? (None J 

HOW .MANY LENGTHS DID WE FIND BETWEEN FOUR 
INCHES AND FIVE INCHES? "(Many.) * 

'J. 

Draw a number line on the chalkboard and color the part that 
is between four, inches and five inches. Then ask: 

HOW maKty points are there between four inches* 

AND FIVE INCHES? (Very many.) 

D.iscuss with the class the idea that if each of these points 
represented a different length, they could -have many, many 
(infinitely many) lengths between four and five inches. This 
discussil^n should also be compared with the discussion of 
weight, in which the class found tha^t there are many, many' 
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weights between one cup arid two dups. -Then ask: 

CAN WE DESCRIBE ALL POSSIBLE WEIGHTS USING ONLY 
WHOLE NUMBERS? (No.) " t 

WH^T. OTHER KINDS OF I^UMBERS MIGHT WE ALSO US^? 
(I, I, etc. / fractions . ) 

* ♦ * • 

The children should see that fractional part's of whole units 
•are necessaJry in order -to describe amount measures precisely. 



Lesson 6: FRACTIO^IAL UNITS OF LENGTH Y " 

' ' ' ' \ 

The purposes of this les'son are: 

. —.to have the children associate fractional units of length 
with the points between whole numbers on a number line 

— to have them review the 'notion that equivalent fractions 

are different -names for the same point on a number line.. * 

\ 

' * . • * « 

The children systematically folda paper strip into progres- 
sively .smaller parts and name. these lengths on a number 
line. The resulting fractions are related to Minnebars of ' 
corresponding^ length. The children then compare^ the vari- 
ous fractions to show that certain combinations of small 
fractions are equivalent to larger ones . Toward the en^of 
the lesson the children learn about mixed fractions (numerals 

'that represent some whole units ^and some partial units , such 

^ as 5h") * 

MATERIALS * " ' • ^ 

: — I transparency of Worksheet 16. 
\- marking pen ^ ^ \ ' 

for each child — 

^ —Worksheets 16 through 19 

— scissors ' ^ . 

— crayons ' ' • ' 

— set of Minnebars , - 

— ruler and pencil ' , . • 

PREPARATION 

Aftejr reading the lesson, make a' transparency of your 
full-page copy of Worksheet 15, according to the instruc- ' 
tians in Activity A. - - • ' ; 



Worksheet - 16 
* Unit 22 
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PROCEDURE 



ctivity A' 




Distribute a set of Minnebars^to 
Sch student. HaVe the children 
remove Worksheet. 16 from the* 
• Student Manuals . Ask them to cujt 
carefuUy'the strip m^kedVl unit" 
from the worksheet*, when they ' 
, have\done this,. say that this^strip 
will represent one unit of length 
in this activity. • Then ask the 
children to 'find a Minneibar that 
has a length that appeals to be the'' 
j^eme as the length of the paper / 
unit. (They should select the dark 
blue bar J. .Then'they should fill in 
the first sentence on- the worksheet 
They may use either a dark blue 
'crayon or they may write out<±he, 
words: . / 

« ^ » * 

■ L of *dark blue^bar = L of I unit 

Now ask the ch^ildren Xo fold their * 
l-unit^paper strips) into two parts 

'•that appear equal in length. TheYi 

'ask: * . • 



I ' 



WHAT PART OF. THE LENGTH OF OUR PAPER 
EACH SIDE OF TH^^'FObD? (One- half J 



NIT IS OK 



Ask a child how h^-woul'd wfite,one-hialf on the board, ("Z.) 
Then ask the class what the two on the bottom tells, .(It tells 
into how many equal parts the'whole'^^s divided,) Next ask 
what the top number tells. (It tells hpw many equal parts of 
the whole we' are talk^ag about.) 



0^ 
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Now have the children find a MinneW with a length that ap-X, 
pears to be the same as that of a half unit, V/hen they have 
found it (the\yellow bar) ; they shoulp check by placing two 
yellow bars next tq the blue bar, Eabh i^elBw bar is one-half 
the length 'of fii'e blue bar,' This information -should be filled 
in on the workslieet with appropriate prayon or writing: 



L of yellow ^bar == L pf-X u 



Mien this is. done ^ have each childfc^ld hi's unit strip into 
four parts that .appear to be of^equai ibngth, As^k what part ^ 
*of„the length of one unit each of these four parts are,; (Each 
is'.one-fourth,) Discuss the notation that would-be used to 
deslginate each fourth ^ilf) Then have th4 children try to 
find a Minhebaf whpr^ ''^"^-'^^ 



se length appears to/be the saijne as the 
length of a pne-fovirth unit. When they /have decided on^the 
red bar, have them check by .placing fo^r red bars next to^ 



the blue bar and record the result on the worksheet: 



V. 

I 

I 



I 

i 

hex 

1^' 



L of red bar" ^ L of T unit 

' ; 'I « 

Demonstrate tcrthe class how the strip could bj^Bi^ided into 
eight parts of equivalent length by folding a JJr4p on^^more. 
Discuss, with, the children. what part of. the wfiple^unlfe^ch of 
these would be*. Write i" ph the board anc^eview the rrtpaning 
of the notation; 



A'sk the children to put black Minnebar^*^ beside the blue 6ne 
and see how they, compare in .Lengthy ^'hey will see that tjie 
length of eight blacj: bars appears ^o ^e the same as the 
length ofpneT5tUej^ Therefore, one b^,ck bar is one-eigHt 
^unif,^^" . ^^.^ , ' 5^ 

-"Npw-'fibve the class place a blue bar d^^ the number line on 
Worksheet 16 so that one'end is lin,ed ^p with*zero. They 
should mark the point on the number lirfe thkt corresponds 
to the length of the blue bar. Then ask^he class: 

WHAT NUiylERAi SHOULD WE'XsSIGN T^TH^Ni^OINT? (I , 
because it is located one unit frorp zero^l 

Hav.e the children mark the point that'is t^o urHis fr"^ zero. 




Then ,have the class place a yellow bar on the number line so 
that one end is lined up with z^ro* They should mark the point 
on the number line that^corresponds to the length of th^e yellow 
bar. Then ask: j 



^WHAT NUMERAL SHOULD WE ASSIGN TO THIS POINT? 

because the yellow bar is equal to one-half th^ 
length of one^'^ianit and this ROint is one^half unit from 
zero.) 



Have the class /place another yellow bar next to the first 
yellow bar. As;k them what-'this point should be labeled. 
because it is X^o half-units from zero J They should then , 
place a third y/ellow bar on the number line and label the point 
that corresponds to three half-units. 



Follow this s^ame procedure with the red bars as you 'label 
fourths. Stress each time that the label for the point t'ells 
iiow far that/point is from zero. A completed number jline 
should look like the foljowing: ' , 



J. 

H 



-1 




You i\\ay want to demonstrate to the class how eighths can be 
on the number line. Mark your copy of Worksheet 16 
^hiOle, Iji'alf and fourth units. Make a transparency of it 
overhead projector. Place a black bar on the numb^ 
the transparency. Mark this point and have the clas^ 
label ii. p/ace.ianother black bar -next to the first, mark this 
point and nave the class name it. Repeat this procedure until 
your number line looks like the one on the next page. 

■ ■ 




Ask: 

have; we named all the points or lengths between 

0AND2? (No.) ~ . 

If the class answers yes, put your finger bn an unnamed point 
(say between "I and f") and ask for its name. When the chil- 
dren see that all points have not been named, ask;* 

HOW MANY MORE POINTS DO YOU THINK THERE ARE THAT 
COULD" BE NAMED? (Many.) 

. Emphasize to the children that many, many points -between 0 
and 2 (o^O and I , or I and 2) can be named by fractions. 

Activity B ' ' 

Discuss with the class the notion of equivalent' fractions. In 
this case, the term refers to several fractions that designate 
tjhe same length. For example^, one is equal in length to 
tvvo halves , four fourths, and eight eiwths. This can *be rep- 
resented by laying the bars represent] ngXthese fractions next 
to the blue bar. ' \ 



V 



Worksheet 17 
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^1. ± 

M 



*S — — — vV*-*j»- 



3 U 



E — 



3 



2 ■" M*} .„' " 



S 3 

3 = I in 

!5i I ^ 



5 ^-J 



c. — -5 

^ V. 

0 o o 
i.J 



^ ^ 



TJhe children should see that these 
are just different ways of naming 
the same point on the number line 
and that these names all represent 
the same value. 

Have the children complete Work- 
sheet 17. When \they are through, 
discuss their answers , introducin^g^^j^ 
mixed fraction notation. For ex- 
ample, hold up a pink bar and ask 
how many units long it is. The_- 
^hildren^ill probably say it is 
three half-units~-lojig . Draw a 
number line on the chalkb'oard 
and label it like the number line 
on Worksheet 17. Mark the point 
^ and show the children that 
another name for this point is 15: 
by drawing arrows as illustrated 
bel OTAT^^^Thglu:^^ 
Jure'withthe tan and purple bars, 
stressing the mixed fraction names 
for each.o^^ . 




Now have the children' do Worksheet 18* This serves as a 
review of the lesson and incidentally introduces the notation 
for mixed fractions. Give the children an opportunity com- 
plete this worksheet inde^Dendently. But if , as you walk 
about observing their work, you see that the children'^ are 
having difficulty, ask the class to stop for a discussion of 
an example. Make this discussion brief. y\/hen the children' 
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have finished the worksheet, discuss it with them , using a 
representation of the number line on the chalkboard* 

Distribute a ruler to e.ach child and have the class turn to 
Worksheet 19, • Tell the children to use their rulers to, draw 
lines of ^e lengths specified on the worksheet • If sonie 
children nave trouble doing^ this, you may want to conclude 
this lesson by having them praetice^measuring the lengths 
of various objects in the room* . Partners could check each 
other's work* 



Unh 22 



I 2 



tnch 



1, How tKxny inches is point 3 from 0?, 



3 m 



^ju^Same point A -with ^ numeral 

Can you pU^e it Another n.'imo? '^'^^ 
Hhat^ is 1 1? 

3, Color red the^^^iiit-;:l±rJn'^' 2^ inches from zero. 
^•rf4:ftl5?f^t^rpolnt 2^. ^''■"'''''^^ 

4. Color blue the point aha f^TT^ inches from -zcro^ 




■-^^*fc=|jgnrFT fro«Mrt hc point that is 1^ inches from 
, - zero.-- 



l,aiH?l thnt point 1^. 

-Can ymi -Kjve that poliU another name? ^^4/^ 

Whnt i»- it? ^ • . 

JubcJ^ th^ lx)l"nt that iK -<3^ Inches from zoro.- 




Unit 22 



Name 



Use a ruler. 
ll-Dra)* a line that is 2^ inches Jontf. 



l^Drjivj^-^Hninitat is ^ Inches Ions. 



i^-prnw a l ine that is 1^ Inclics^loMKV 
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SECTION 4 



FRACTIONS AND THE MAG OF ANGLES; 



PURPOSE 



- To introduce the children to still another ^mo|int measure, 
mag of angles ; in .connection with their work with fractions. 



COMMENTARY 



In Unit 21 the children learned what an angle is, What the 
mag of an angle is, and how to measure mag with\a clock 
protraqtor/ In the tv\^o lessons of this s_ection of JSmt^Z-,- - 
the children review what they haue learne^d about angles in 
Unit 21 and, at first, use -the same clock protractors used^ — 
in that unit. Then they go on to discover that thelnm'ag 
measurem.ents can -be-more precise if they use fractions of 
an hour. THey construct ar model of .one hour that is^, divided-- — ' 
into halves, fourths and eighths,. TKey are then given a new 

protractor that has these markings around the entire clock face. 

\ 
\ 

« The protractors used in these lessons are preparatory to the 
introduction of the standard degree protractor, which Jponsists 
of 360 fractional parts or "degrees," and which is used in 
Unit 26 .of the third grade. But th^hief purpose here lis to 
build toward the understanding that, as a measuring uriit is 
divided into ever smaller fractional parts, it becomes {ifossi-- 
ble to use it for increasingly precise measurements.. 
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lessqn 7: MAG — AN "AMOUNT ^MEASURE 



The purposes of this lesson are: ^ 

— to illustrate that the mag of an angle is an am9unt measure* 

— to have the children see the need for fractions in describing 
the mag of an angle with more precision ' 

— to^-s^ociate the mags of angles with points on a number line 

— to have students measure angles jAitKprotFactdrs^divicleJ^ 
into halves7-fotirt1is"and eighths, " • 

In Unit 21 , the children measured*^he mags cf angles tc the 
nearest^:hour or half-hour with a clock protractor. In this les- 
son the children attempt to measure several angles with their 
clock protractors and, in the process, realize that whole and 
hajf-number intervals are inadequate*to describe these mags, 
Ttrts^ leads to-^^aciivit^' in which points between hour inter- 
vals are named withlractTtrng^.^ 

MATERIALS ' ^ 

— 30 clock protractors .(from Unit 21) 

— Works.heets 20 through 22 ■ • 

— overhead projector " 

— transparency of clock. face with fractions (provided with 
the lesson) . ^ ^ 

PROCEDURE 

> 

r Briefly review angles and angle measurement with the class'. 
The children should remek^er that an angle consists of two 
rays with a common origin. Discuss, the meaning of the word 
' "mag V as the measure of the amount of rotation from one ray 

' of an angle to the pther. The children should recall that any 
ang'le can have several different mags, depending on the 
direction In which it is rotated. Remind the class that the 
smallest^mag of the angle is the one 'they will use, just as 
they did in Unit 21. 



\ 

A 



larger mag 



/ 




small^^mag 



As)^ the children if they remember what they used as the^tandard 
. uiiit of mag.^ . (The hour on the clock protractors.) 

Depending on your class, you may want to discuss and demon- 
strate i^s simplified method of measuring the mag -of an ang\e 
before the children start the worksheets* (For more detailed 
Ipformatron, see Unit 21 , Angles and Space / Lesson 5.) 

Step ! . Place the centfer of the "clock" on the vextex of 
the angle. 




^ Step 2. Line up one of the clock* s rays with one of the rays 
of the angle. 

Step 3* Count the hours on the clock between the angle's / 
tv;o rays.. 

2 hours 




Show the^ children that the 2-hour mag measurement found in 
this* exannple could be counted in either direction, clockwise 
or counterclockwise. (See diagram on the next page.) 
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2 hours 



Use a chalkboard example to refresh the children's memories^ 
of the notation^usec in fecor^ding the mag of.an angle'. DrSW 
an' angle with a mac of four hours , for example. HaVe the • 
children tell you wl-at the notation should be.„ Then /write it 
beside the anglo., thus: 
A a'. • 



\ 



B 



Mag of angli ABC = 4 hours 



Have a child read wiat it says, (The mag of angle-ABC ap- 
— pears to be the same av< four hour^s .) Then ask:. ^ . 

HOW WOULD WE WRITE THE MAG OF AN ANGLE ;rHAT 
■ JFALLS BETWEEN FpU.R AND FIVE HOURS? ' 

Some children should remember the type of notation used with 
weight and length. Jif not, tell the children that the following 
notation w.ill be used. - . 



Mag 



of angle ABC>^ hours / and 



Mag^of angle ABC < 5 hours 



Write the notation on^th^ chaikboard and^read-'it to lthe chdl- 
dren: "Th6 mag of an^le ABC is greater than four hours ara 
the mag of angle^ ABC is less than five hours . " ' Leave aa 
example of the two notations on the chalkboard. Give a cloci 
protractor to each chilid. jHave the children open^heir manuals 
to Worksheet 20 and'use their clock*' protract o.rs to*mea§ure.the 
mags of angles on the Worksheet. Tell them you want their 
measurements to be as| accurate^ as ppssible. When they have 



cdmpleted <the worksheet,- dispuss their. answers . (All of the 
angle n\easurements 'are between one and two hours •) Ask: 
* ' / ' ■ » . < : ' *, " ' 

^ CAN YOU DESCRIBE YOUR ANGLE MEASUREMCfTTS PRE^'/ » ; 
CISELY USING ONLY WHOLE NUMBER UNITS? (No.) ; 

. WHAT WILt^YOU WE TO DO TO DESCRIBE YOUR ^^EASURE- 
MENTS MORE PRECISELY? ^ (Use fractions^to name parts of 
the' sl^andard unit.) * , - . . 

Dip WeVeVER do this BEFORE? (Yes, when we were des- . 
> cribing o\her amount measures such as weight and length,) 



.IS THE MAfe OF AN ANGLE COUNTING MEASURE OR .AN 
AMOUNT MEASURE? (An amount measure.) WITY? ^Be- *C 
cause it tells how .much rotation there* is between the two 
rays of an angle;) ' \ i. 



' Worksheet 20 
Unit 22. 



Me«<ure each annlc 
Then ftU in the blnnk«.< 



Naine„ 







/ ' 




AIJC > 


.hours* 


< 


X 


.hours 


DEF > 


/ ' hours t 


-? 




hours 




Mi< of cm >-.J_J\ours, and 



< ^ I 



hours 




>\^f. of JKU >»>«i! hours, nnd* 

< hmirs 



Horkshccl 2t 
Unit 22 ' 




Have the children, turn to Worl?sheet^,2 1; Ask them to d6scribe 
this worksheet. &t is.an enlarged part of tiie Gjock protractor, 
thfe part between 0 hourff'and 1 hour.) Then-a^fc: 

CAN ANYONE. THirJKOT A WAY WE GOULDDIVIDE TfflS 
HOUR UNIT INXQ HAL^/eS?* (Someone s hould re me tiiber 
. from the last l6s^6n^Ke folding of the strip of paper into 
two equival^t parts J ' ^ ' ' • 

After- tearing the worksheet out of their ^R^nUals , the children 
can foM the paper jso that poirit 0 is liri^d ub with point I . 
They should put.,3...p^cil marll' on the cr^e^s^^ Ask: ..; 

HOW SHOULD-WE LABEL THIS. POIl^T?, (i)WHY? (Be- 
cause .it is halfvyay between-zero and one J ^ ; 

j * . " , ^ ^- * 

Show this and the follbwing isteps on the 'chalkboard. ^ - 




Now ask the. qhildr^n t& divide the hour unit into fourths . 
They shouldjnark'at "the creases arid Ubel the Rpints. Have 
t4^em-fbilow~t%eV&am^pt6cedure;^^^ ybu feel they 

can do it. ^Some children rjiay^have difficulty foltiirig their 
paper* exactly into fourths or eigbt^hs , but at this time the 
main concern is to have th^m label these points and under- 
stand what each fraction means.. A.complete^hour unit 
divided into parts and labeled with fipaction^would look like' 
this: ' ' . X ^ 



/ 





Continu 

mixed numbers and dis 
-example, 1 1 is one. unit ^ius one-half unit from.zeroT 
and one-half units from pro^\When you feel the children ai;^ 
dv. have Jhia m-^^^^ja^lft^^ 



"TTgeTKeTo^!^ proj ector and tYik Iran^E^mac^f la-^cc^^ 
4y labeled clock (provided with the^essoh) jQ^^Xs^u-s^^^fehe^^i^ 



aK«tw<^'" f ^t is'(t:o>t-inii°r] t} v»- .^*H j ]^\'iu . r r ^y i^ hr.iirc 



/, 



HaveJ^^e-ciuTdren save their copies of Works he^ts^ gO aad 22 
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number line and later measure the angles with a new clock 

protractor that has fractional divisions. 

If 

MATERIALS 

-Worksheets 20 and 22 from previous lesson 
-Worksheets 23 through 27 

— red and blue crayons ^ 

— fractional protractor for each child (included with printed 
materials for this unit) 

PROCEDURE 

Activity A ^ 

Have the children turn to Worksheet 23. Explain that they 
are to use fractions to detei.nine the names for points R, 
P, S and Tell them they may refer to Worksheet 22 for 

help, if necessary. When the children have completed 

Worksheet 23, have them do Worksheets 24 and 25. Then 
l|ave them check their answers using Worksheet 22 as a 
partial k.ey. 

Activity B 

Distribute the f'^antiol^l protractors to the cliildren and have 
<them compare these new protractors with the ones they used 
in the last lesson. Have the children measure the angles 
on Worksheet 26 with the new protractors. Then have them 
compare their measurements with those on Worksheet 20. 
The children should see that the mag of the angles on both 
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ksheets appear^ be tltfe^SBTrterc')^^ 
nilL ie d L U^ il l to 




■geT 



more precise mea^urgmentex--^^ 
act that measureniairt-^^ arPamount measure, 

pficiseli)^f it was necessary to-us^^ra^efi^iitpa^^ 

/- 



\ If your clas^s^eeds more practice' in>jneasuring'~angles , have 
V them complete^W^ksheet 27. ._Then let the children draw and 
\ iTffe35Uj::e_any angles^they wish. " 
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SECTION 5 


FRACTIONS AND TIME 





PURPOSE 



~^To RaVe the children review what they have learned about 
amount measures in previous sections. 

— To introduce the measurement of time as another type of 
amount measure. 

— To improve understanding of the relations between various 
standard units bf time. ' t ^ 

— To reinforce the concept of the density of the rational 
numbers . 

— To have the chilcjren discover the negessity and usefulness 
of the three hands (hour, minute and second) on- a standard 
twelve- hour elock. 



COMMENTARY 



This spction ha s~^two les5o rfs ^ ' t%5'sGn"'9'-pravides^"a-^brief"' ^z-^*^-^^- 
review of amount measures and of the usefulness of scaling , 
and then introduces the measurement oLlime as ano.ther kind 
of amount measure. By means of scaled-up lines on a Time 
Chart, the children use fractions to gain an understanding of 



minute, second, and tenth-second. They 16arn that ah hour 
is one twenty-fourth of a day; a minute is one sixtieth of " 
an hour; a second is one sixtieth of a minute; and that a 
second can be subdivided into tenths of a second. Straight 

number lines are used, as well as a clo ck face , to rein- 

force the understandings. 

In Les'son 10 the children construct a paper^clock that has- 

.hour, minute and second hands on it. They come to see the 

need and use for each hand. Their measurements of dura- ■ 

tions are refined to tenths of a second. 
I 

When work with this section is concluded, the children should 
see that even such small fractions as those representing 
tenths of a second could be /subdivided again and again. The 
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idea-thairr-no-rrra-ttetHiow-smaii-r*^ 

can be partitioned into innumerable smaller ones, is important 
in understanding "fractions / This concept (the density of.ra- 
tional numbers) should be elfnphasized repeatedly. The chil- 
dren are not expeqtfed to be able to say, "Rational numbers ^ . . 
are dense*, " or "There is, an infinite number of fractions," but'^ 
they should be able to hypothesize that there are many many 
other fractions between any two^they study. 



xJ 



tesson-9-:— TI-ME ^AN-AM0U-NT-MEASURE^ 



The purposes of this lesson are: 

- to provide a brief review of counting and amount measures . 
-'to introduce time as an amount measure 

- to develop an understanding of the concept of the density 
of fractions . ^ 

In Activity A the children review the main concepts about 
amount measure by completing worksheets.' The emphasis 
is on the idea that whqle numbers are not always aidequate 
• for measuring amounts. * 

Activity B is a diversion from -fractions , but it is necessary 
to prepare the children for the next activity. It is very brief, 
being merely a discussion of a ^^^orksheet cartoon that reminds 
the children what scaling-up is . 

Scaling-up has been done with each unit of time on the work-- 
sheet* used in Activity C. -this worksheet, or Time Chart, 
enables the children to compare time lines- that represent a 
day, hour, minute, and second. Relationships between the 
time units are emphasized. In the process / the children's 
comprehension of the density of points on a, number line is 
increased. " ' - 

MATERIALS , 

— for each child ^- 
I 

- Worksheets 28 through 32 

— magnifier 

— ruler . 

— pencil ft 
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Worksheet 
Unit 22 



SiM A 



Nntoc . 




Scti/B 



Is the nfinbcr of things in Set A 
equal to the number of thliiRd in Set B?_ 

Is the Amount of cheese in Set A 
equnl to the Amount of cheese in Set B?'. 

Is the wclRht of Set A c<IuaI to the 
weight of Set B? tlQ. 



J2^ 



Is weight A counting niensure , ' 
~or nn atnqunt measure? (/ m l4\^Q5U )r(^^ 

*. Could we use whole numbers to 

describe .»n weights? ^ O 



Besides whole numbers, what other 
kind of numbcrt do we ne<>d? 4-i^^<^T/'^>)^ 



Worksheet- 29- 
Unit 22 



Name. 



Set A ( C 



i) 



Set B 



c. 



Are tiie counting measures 
of Set A and Set B equal? 

Are the amount meoturca 
of Set A And Set B equAl? 



U length A counting measure 
or an 

Do whole numbers describe 
All lengths? 7?/0 



• length A counting measure , 
Amount meflaurcj? ^ Oi^nO^T /V)<^OS0r/^ 





Set C 



Set D 



Is the mag of nn Angle a x3#vi/i/i j^-f 

counting measure or an amount Knnniir^'> CJfy}cJu r\ / 

Besides *hole numbers, what other 
kind of numbers did we nncd? _ '•j^f^aCT/ t'V^ 
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Worksheet 30 
Unit 22 



Ruby aobjn flew for.5 hours. 



Nome. 




aosie Robin flew for I hour. 

^ ■ 




Which bird flew for a longer tine? 
How nuch longer?- _ hours . 

Vhen A iWAsure tells you how, much, it is an 
..measure. 



0 



A 

/ 



PROCEDURE 



Activity A • 

Have the children com pie te'Works beets 28, 29 and 30 as a 
classv Whenever necessary, refer to previous activities to 
refresh the children's memories. Throughout th^ discussion, 
emphasize the idea thattb describe amount measures ade- 
quately, fractions as well as whole numbers are necessary. 

^ — -'Ttre''"cliII3ren should notice tha^^ eaeh-set on Worksheets 28 
and 29 has. a counting measure of one. Does this mean 'that 
the amount measure of each set is the same? ' Not neces-- 
sarily; there may be several amount measures (such as vol- 
ume, weight, area ari^length) that all describe a set. There- 
fore, on these worksheets, amount measures are shown that" 
differ obviously for the two sets given on a sheet. 

Worksheet 30 introduces the notion of time measurement as an 
amount measure. This idea will be emphasized in' Activity C. 

aty B 

i 

Provide each child with a magnifying glass, Then^ have the 
children turn to Worksheet 3 I . The, purpose of this worksheet 
;is to remind the children what scaling^ up is ,^ and does • (They 
appreciate its usefulness more in Activity C.) 



l\sk the children to pretend that the 'detective in the cartoon'^ 
h^s found a very old stone tablet of some kind. He thinks 
that the markings on the tablet may reveal something very 
interesting-, but he has not been able to make out what they 
.sav. However, he hopes that there may be something he can 
figure out on the last line of the tablet. 

Have the children look through their magnifiers at the same 
line\the detective is examining. [Ask them to describe what 
they'^see. (They will s.ee a line segment labeled AB'. Th^y 
may note that it look^- lumpy', and no separate points on the 
line can be seen.,) 

Now say that when the detectivelused a more powerful magni- 
fier, he discovered that line segment AB was made up of a 
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number of equally spaced 
dots or points . He was 
very disappointed and 
said, "Why "thi^ doesn't' 
help me at all ! " ^ 

Conclude the discussion , 
by eliciting frorri the chiH 
dren 'that using a magni-/ 
fier is one means of 
scaling up something so 
that you can seel it, and . 
perhaps work with it, 
better. Say^that you ' 
think they, -at. least, will 
see how useful and help- 
ful scaling up can be_ 

when they, do the next ac- 
tivity/ , 



Activity C 



This discussion activity 
is built around Work- 
sheet 32, the Time Chart. 
Before class, look this 
chart over in a Student 

Manual. Keep in -mind its two chief purposes: 

— to have the children see how the various -units of time 
measurement are related in terms' of fractions, and 

— to lead them to an understanding of the density of fracti(5rT3V 




From their own experience, the chilck^en are acquainted Withj 
such time terms as day, hour, minute^and second. From / 
previous MINNEMAST work in Units I2^nd 19, they are alsp 
familiar with time lines like those used on the Time Chart. ;<^- 
Therefore, the children should be able to contribute substan- 
tially to the discussion. The less familiar points -that you 
will want to elicit, when working with the Time Chart, are 
listed at'the top of page 76. 



Points to elicit: 

— that time is measured with' an amount measure ancJ fractlqps^'^ 
are necessary in using amount measures. 

— thaj I day consistjs "of'24 smaller equal fractk)nal -pBrts , 
' each of which is hour. . ""^ 

— that I hour-eonsiits ;0f ^60 stiU-smaller equal fractions 
parts ; each^otwnich is I minute. - - ' ^ 

— that, I minute consists of- 60 even smaller equal fractionaJL 
parts ; each of whicn.is I sec^d-T^ 7.^-^-^.^^.. 

— that. -I second coasists-^of yet smaller equal fraptlonal^^ ^, . 
parts, eaji-^ii-of^'whiGh is a tenth of a s^G<5njt<^^ 

jTT- -th'af even so small a unit as^on^-tejpt-^ s.econd.co.uld 
--^--^be^ subdivided again and. aq^am^r^lTd that thj^ 

could go on endles^siy V ^^.^-^——^ — ' — 



-Each-child will n§e^.a magnifi^ jLo^Gxamlhe time lines F 
and I; to see^e-iieed for scaling up. £ach child should -a-tsS' 
liave a pencif and a ruler. When these are prawded7 ask the 
children to turn to Wprksheet 32 and unfold it._ - - 



Begin the activity By asking the children to identify 1 the work- 
^ sheet as aJFime Chart consisting of num^ber lin^s^that af e 
calle'd '"^time lines." Ask if the number line afound>^e clock ^ 
face is also.a^tin^e line. '(Yes^ but it's in the shape>5f^a . 
circile.) - " - - ^-^\ 



Now tell the children that, as a cj^as-r they Sre going to x... 
.discuss the time lines, one line at a Ume^^TileiTtaTce-theB^ 



through the following procedure, varying it wherever you see 
fit:. • ' " . 



Time line A.- 



Have this line identified-^ais-xepiiii 
! day.^' 



LlngJthc duration of 



--'^A/hat is missing ffoiti'line A? Wliat do we need to show on. 
this line? (Fractional parts representing the hours.) 



/ Tirrne' line p . 

~— Ts fhisT,ihe fhe same length as line 

. -beejx-scaled^-^^^ 



(Vqs, ii'has not 

1 



— How is it different from A? (It shows a du^tioq of I day 
partitione^d into 24 equal fractional jparts , E^chipart repre-- 

— sents-l-^hourT)' ' — ^ -A^l I 

\ " I n \ ' 

— Have the ^hildren check a few-df the 24 parts\^ith a ruler 

to see if ti^ey are egwal'.' ' 



X 



— With pencils r^have jsacH child marK: off each fraction with 
a -curved arrow-arid label it iappropriately-r44-ke4hi-st- 



B 

Midnight 1 

EliQit -thes e re latipns hip's 



r 




I day ,= 24 hours 
""TTiour - "TTT day 



Direct attention to the numerals beilow line A. The children 
should ^ee that each point on the line — each fraction fiorn 
(midnight) to ^^nndnighL^ag^ain^ xepxe^.ents .alien 



-that can be read on the clock face.| They should note th^t 

1 

-4^he-4urtrttoTi~frbm S to ^ is onlyjonce around the clock) 
and is therefore only :i day. The |iours in this duration 
are called A.M. hours . 



tiiojiuration from to ^ is alsb once around the clock 
a-nd'reprf^sents the c>,ther ^ day. ,This is the duration fromj 
noon to midnight, the P.M hours of the day. 



Give some practice in having the children associate the 
fractions abov^ the line with clock time by asking what 
time it is at such durations as ^ from , ^ from ^ 
and so on. 
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Time line C . 

— Have the children use rulers to check, the length of this 
line with the length of any hour on line B, and see if it ^ 
has been scaled up or down. (No, it i's the same length 
as any of the 24 hours represented on line B.) 

— Have the children use magnifiers to see the need for 
scaling up in order to discern the fractional parts. 



< 
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Time line D , 

— What has happened here? (Line C has been scaled up. 
The separate points are visible.) 

— Is there room now to write in the 60 fractional parts of 
this line? (No, it has to be scaled up more.) 

Time line E . 

— What is this line? (It's time line D scaled up so that 
the 60 equal fractional parts of an hour, the 60 minutes , 

' could be seen better and be labeled.) 

— It still represents only 4 hour, only — of line B. 

24 

— Elicit these relationships: 

V 

I hour = 60 minutes 



I minute = — hour 

. . 60 ■ ■ 

<> 

— Using the nunrf^erals under^the line, th'e children should 
see that the dura.tion r^|)rc"sented for each ^ hour repre- 
sents a duration of -5 minutes. 

4 ^ 

Time lines F, G and H . \ . 

— Have the chilc^ren exa"mine and discuss each of these lines 
in the same manner a§ they did lines C, D and E. They 
should check to^^ee that line E is the same length as ^ 

of line E. fhen^ttiey-'should see the need for scaling up, 
^nd ScD on. ^ ♦ • / 

— Th^sy shoulQ establish these relationships: 



I minute* * 60 seconds 
j <^ 

1 second = r;: minute 

a 60' 



Time lines 1 arid T. 



) 



— Have the children examine and discuss these' h'nes_in^he 
same way they did the hour an.d minute lihes. 
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— Elicit and emphasize the fact that lir.6 J could be scaled up 
still further to show even smaller partitionings of time ui>its. 
Do this by asking the children into how many more fractional 
parts each ]^ second could be divided or by asking how long 
- this process of'partitioning could go on. Acceptable an- 
• swers for this age group are, '"We could go on partitioning 
forever and exer, or 'We could'' find many, many more 
. fractibns in between these ^ if we scaled' up more." " 
* .> . * 

You might like to use the chalkboard to record the children's * 
summary of the time relationships they have found.. You 
might also wish to h?ve them reiterate that t\me measurement 
is an amount measurement, and to discuss the value of 
scaling up. 

<> 

Save copies of Worksheet 32 for the next lesson. 




NOTE:' The materials' used in this activity and in the next 
jesson could_J),g_AJ^^ to gi^cejthe-children practice in clock- 
reading skifls. With^their -incr-eased-understanding of how 
the different time-measuring units relate to each othep, the 
children's clock-readings should be more meaningful than the 
rote method used by many children to tell time; 

Hov^dyer, clock-reading is not a purpose of this unit. Only 
you can- decide whether your class should have this extra ^ 
reinforcement at tfiis point or not. If you would like to pro- 
vide practice jn clock-reading , see Leason I I (pages 57-61) 
of Unit 19.^ There-you will find suggestions for helping the 
children distinguish betwe9riA.M. ancTP.M., and some ideas 
for worksheets. In fact, you may even discover that you have 
kept some worksheets for "use later" in the year, " as was sug- 
gesteci in Unit 19. These could be used no^.. 



Lesson 10: TENTHS OF A SECOND « p. 



the purpoaes of the lesson are: 

— to have the chil'dren discover the useftilness of measuring 
events of short duration 

— to provide practice in makjing and recording such measure- 
ments 

— to improve their understanding of the standard twelve-hour 
clock 



— to learn that a standard unit of time, as well as a numeral, 
is necessary in specifying a duration; .A 

The children discuss and' see the necessity for fractions that 
, represent very short durations of tiiiie. They learn to recog- 
nize and record these fractions; Then, with the help of a 
^top watch, they see and record the time taken by each of 
several runners to cover % short distance. The races are in- 
tentionally designed to be run in the classroom where it would 
• ' be impractical to have more than one chil^d running at a time. 
This sets up a need for the* stop watch and for working with . 
seconds and tenths of a second. 

DuTdng this lesson the children cut out second, minute and 
hour hands from a worksheet and fasten them to a. paper clock 
face. As they learn how each hand measures time in relation 
to the other hands, the-y see the necessity and-economy of 
having three hands on the clock. (If there were only one 
hand, a twelve-hour clock would have 3600 equal fractional 
parts, just to represent the minutes and seconds in one hour!) 
The ideas presented are closely associated with\the density 
concepts of the previous lesson. In fact, all of the activities 
of this lesson are practical applications of the work the chil- 
dren did with the Time Chart. 

MATERIALS 

— I stop watch (borrow from principal or physical education 
teacher) 



* 
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— masking tape* 



— for each child — 



\ 



^ Worksheet 3 2 from Lesson 9 




- Worksheet 33 



\ 



\ 



- I brass fastener 



\ 



\ 



- scissors 




— pencil \ 
PREPARATIOl^ 

Before class, place a strip of masking tape near the front of 
the room. This will be the starting line for'the races the chil- 
dren will be running. In line with this , place another strip of 
tape at the back of the room. This will be the finish line. 
The distance between the start and finish lines should not be 
more than fifteen feet. The finish line should be located at a 
safe distance from the wall and from cfther obstructions, 

PROCEDURE - > ^ . ^ ^ ^ 



Ask the children to look at their Time Charts from the previous 
lesson and have them discuss whether or not such a small 
unit of time as one- tenth of a second Js useful. They should 
be able to suggest a number of uses. For example: timing a 
snap of the fingers, timing a wink of the eye, tinning the click 
of a camera shutter, deciding who won. at track events, and 
deciding a close finish of any sort. 

Have the children di^scuss the possibility of- measuring time in 
even sn^aller units, such as those they might insert between 
the tenths of a second on time line J. The children should see 
that they can partition the tenths again and again-, especially 
if they scaled up th? line. However, they may not*'know of 
any need for such tiny time measurements ,* so you may wish - 
to tell them that some acientisto use. special- clocks that; can 
measure a millionth, or even a decillionth, of a second, *Such 
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clocks can measure a duration much much s*^aller than a wink 
of the eye or a snap of the lingers ♦ 

Now brihg out the stop -watch and show the children how it 
works. Explain that it is. called a/^'stop" watch because it 
can be stopped at any point. Then tiirect their attention to 
the clock face on their Time Charts. Discuss the numerals 
found on the inner circle. Have the children compare the 
second intervals with those on time line- H. Discuss the rela- 
tionships between time line H and the circular number line on 
the clock face. 



Next have the children 
turn to the clock face on 
Worksheet 33. .Explain 
that this is a larger ver- 
sion of the clock on the 
Time Chart. Have them 
cu\ ^ut the second hand 
and attach it to the cen- 
ter of the clock face 
with a brass fastener; 

When the children have 
done thiS; explain that 
as you count .off seconds, 
using the stop watch, 
you want them^to rotate 
the second hand on their 
"clocks They are to 
start with the second 
hand at zero. If you 
wish, you may count 
off the first ten and the 
last ten , giving the 
children a chance to 
set their second hands 
accordingly. When all 
the children have ro- 
tated the second hand 
once around their cloeks , 
ask if they could express 



Worksheet 33 
> Unit 22 


Clock 
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"sixty seconds" using. a different standard time unit. They 
should" see. that one complete rotation of the second hand is 
equivalent to one minute* Have them cJieck this on the Time 
Chart, if necessary. 

Ask the children to rotate the second hand from z^ro to .seven* 
Then ask them to move the hand to seven a^d three-tenths 
seconds. Check their work and have them discuss reasons 
• for pointing the second hand as they did. They should see 
that each second is divided into ten equal parts ^ and that each 
\ of these parts represents one-tenth of a second. Give addi- 
\ tional practice by having the children rotate the second hand^ 
to several other points, using seconds and tenths of seconds . 
They should now be able to record on their clocks any durations 
that will ocjcurdn connection with the races in the next ^ct^vity. 

Activity B 

Show the children the start and finish lines on the classroom 
floor. Say that five children are going to run this distance, 
one at a time. You will* use the stop watch to find out how 
long it takes each child tc run this distance. Each student 
will then mark the runner's name next to the point on the clock 
that shows how many seconds: and tenths of seconds it took 
for him to run the race. 

Select five children to do the running. Place yourself near * 
the finish line. When you say "Go" and-start the watch, the 
first runner should run. Stop the watch as soon as he reaches 
the finish line. Have another child read, the stop watch and'* 
tell the class how many seconds and tenth§ of seconds it took 
this first runner to run the race. (Be siire to hold the]" stop 
watch yourself at all times, as it is a precision instrument 
and can be easily damaged.)' Each child should now record 
the nam.e of this first runrier-near the appropriate point on his 
clock face. . Continue this procedure for all five runners.' 
When all five students have raced, have the children look at , 
their clocks and tell you who won. 

Depending on class interest, you may want to have other 
groups of ^children run the race, too. • " , 



Activity C ^ ^ . 

Ask the class why standard clocks (like their classroom clock) 
^ have more than one hand, WhSit problems might there -be if 
they had just a second hand^"6r iust ^a'minute hand, or just an 
hour hand? Encourage the children to look at their clock faces 
and Time Charts as you elicit and discuss these ideas: 

(1) If there were only a second hand on* the clock, it would 
be very difficult to keep track of how many minutes or 
hours had gone by since zero. 

(2) If there were only a minute hand, each of the sixty units 
would represent one minut*. To tell seconds, people 
would have to divide the minute units into sixty equal 

— parts. The points would be so close together that they 
could not be seen. 

(3) If there were only an hour hand^ each of the twelve hours 
would have to be divided into sixty equal^parts to show • 

' the minutes, as on time line E. To show seconds, each 

of those minutes on time line E would have to be. divided 
.to sixty equal parts again. Obviously, a_.clock would 
have to be extremely. Jarge to show so many fractional 
parts. It would not be practical to have such large <^cks 

Ask the children howl this problem was solved. (By putting 
three hands on the- clock: one to keep track of the hours , one * 
to keep track of the minutes, and one to keep track of the sec- 
onds.) 

Have the children now cut out the hour and minute hands from 
Worksheet 33 and fasten them in place.. Ask them to put the 
hour Kanu beneath the minute hand and the second hand oh top 
of the minute hanc|. 

AU^.hands should be pointed to zero. The children should ro- 
'Wte the second 'hand one complete revolution. When they have 
done this, they should move the minute hand to one minute. 
Have the children do this several times, or as many times as 
you think necessary. 



Indicate that when the second hand completes sixty revolutions, 
the minute hand wilj'iiave completed one full revolution , and 
the^ houp hand will be pointing to.^B . If you wish, l.d^cUss the 
relative speeds of these hands as demonstrated on the class 
clock —'that is , each time ''the iecond hcind makes one com- 
plete revolution the hour han^ moves one-twelfth of a revolu- 
jjtion''. Do riot dwel?on the specific details of the relationships 
if the chifdren are havihg" difficulty .in understanding them, 

, ^ ^ ^ ^ ■ a . 

Tell the children to set their clocks to show "a duration .of. 
'one. " They will fprobably -be^ confused and not know^which 
ck)^-harid to niove^/ Ask why they can't decide,. Jnjrhe " 
ensuing, djisjcussioi?, elicit and emphasize J:'his idea': The 
nuifneral a^signe^' to an^amburij: measurement, such as the 
measurement of time, }ias rio meaning unless one knows v^hat 
unit of/^neaaur^ is beirigvUsed.. When speaking of a duration, 
i^ is necessary to* s^pecify' the unit, thus: 1 hour , I minute , ^ 
K s.ecbnd , 1 d^y ,^ I: month , I year , etc. 

Thi^ concfludes;the v^ork-tiie-children need. to dp witbtime 
measurement for the purpose of this unit. If you v^ish to 
pro-vide m'ofe clbck-xeading activities , refer to the no1:e at 
;the end of Lesson 9^. > . ' • 





FRACTIONS AND. AREA 



PU^LPQSE< 



To introduce the measurement of area as' ah amount measure' 
" requiring *the' use of. fractions • 



— To have tba children work with this new amount measvir^ and 
associate tneir area measurements with pipints on the number 

line. ' ' ' ( , .-^ • ^ . . , ■ 

— To .have' the children devise and use a method for solvi.r>9 ^ 
problems that Involves fr4ctlqnal .parts Qf'sets. * 



' J/f 



I 



The^tf^o jlessons in this section consist mainly of haying ^{he 
ch;^^men complete worksheets. In Lesson: I 1 some of th^^ 
worlS'heets review previous work with fractioi^s in measiire-' 
ments notbohnected with area. Then the chilHreh go oi^^to'd( 
work s"he'ets. that require them to partition variods geometric. ' 
'(drawings, into equal fractional parts and label/the part 

In Lesson I 2 the children, are given problems in 3tory/form. 
These stories, qn their worksheets., Jrequire^them tc^ find a 
. way to partition amourit measures of various kinds. -Then, 
on/Other work^heets.^^theyLput this method ^^o us'e. 



r 



Les.sonll: AREA-*^' AN AMOUjMT- MEASURE 

^-' The purposes of this lesson are: 

^ to develop the'conce"pt of area as an amount rneasiirje 

• — to^comppre area to other amount measures 

^ - to associate area measurement with points on the .number 
line ■ V . 

- to review bas-ic notions of fractions in jrelation to. the 
partitioning of a unit of measure. 

^ In Activity A the-children discover that the area of a two- 
dimensional figure (also considered to be a set) remains 
unchanged when the figure is divided into parts. This is 
in contrast to the counting measure of the same set which 
does change when subdivided,^ This lets.the children see 
that area measurement*possesses* properties similar to 
* " other amount measures they have studied, ; - ' 

^ In Activity B the children complete a set of Worksheets to. 
review several basic notions of fractions in^relation to the 
^partitioning of a whole^unit. ^gain, the amount measure 
being discussed (thatof^rea) is associated with the number 
line. • * . ^ ' / • . ^ 

MATERIALS - / - ' " 

- Worksfieets 34 through 40 ' 
crayons 

scissors ' . ^^ 
PROCEDURE . 

Activity A. *. ^ ^ . . 

Have the children tear. Worksheet 34 "from their Student 
Manuals . Ask them to cut Square A carefully from the bottom 
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of the worksheet. Then have them cpmpare the area' of Square A 
with-that of Square^B by tplacing Abn B,^ Since^there is no'over- 
lapping, and the squares appear to 'be the same size, they can* 
be said to 'have the same area , . 

"» . * 

^ EstabUsh the. fact that eachjquare is a set with a counting ^ ' 
measure of one, T?henask: * ' . 

IF YOU CUT UP T-HE SET, SQUARE A, Wb'ULD XOU CHAMGE 
, . THE COUMTIMG MEASURE OF YOUR SET?. (Yes J 

WOULD YOU CHANGE THE AMOUNT ^MEASURE OF YOUTl 
SET? {^o.) ' \\ 

To show the children that the amount measure would not change 
have them cut Square A on the dotted lines. When they, have . 
• done this , ask: ' ^ . 

* WHAT IS THE.COUNTING MEASURE OF SET A NOW?'^ (Four,) 

Reiterate the fact that the .counting measure of the 'set has * 
changed from one object to four objects. Then i^sk; 

^ ; H & yEJY.O.Xj-CHANGED THE TOTAL- AREA-jOP-SET-AV:HOW-C AN " 
' YOU TELL? 

Let the children speculate. Encourage them to give reasons for 
their ^statements.. Eventually some child" will probably place^ 
the. pieces of Square J\on Square B tp show that the total area 
of the fojar piejces .appe,ars Jo be the same as the area, .of Square 
B. Comparison*by superposition is a valid method of comparing 
areas. in which quantification is not necessary. 

^ ' IS AREA AN AMOUNT MEASURE -OR A COUNTING MEASURE? 
(An amount measure.) , ^ ^ * ' , 

Compare^ area to other amount measures such as weight and 
length. The childrea.shoukJ remember that the«>total length of 
an object was unchanged if that object was cut up, i.e.: 

" 12" ' 12" * 



Worksheet 34 

Vrtii 22 



They should also recall that the same comparison can be made 
with weight measurements: - - • . --^ 





W of I cup = . W of I CU£^ 

- Briefly review the idea that fractional parts of unit^ werfe 
needed to describe adequately the amount measures studied 
so far. Ask the c'hildren to peculate abpOt whether fractional 

, numbers ,will also he required to describe the amount measure 
of area adequately. Ask if It is possible to describe the area 
of a section of Square A using only whole numbers. (No.) 

• Theh'say: • * " . 

WHAT KIND OF NUMBER IS NEEDED TO DESORIBE>HE AREA 
> OF ONE PIECE OF SQUARE A? (A fraction,) 

. ' WHAT FRACTION COtJXD WE GIVE TO EACH PIECE OF 

SQUARE A? (One-fourth.) Vyw? (Because' the"whdle<unit . 
— — — - '■ w a s -'gut'-i n t o - four e q u a i - p arts-a nd e ach piuce is one,oI thuse ^ 
equal partes.) • 

Activity B _ 

' This activity- involve^ a serJLes of worksheets that review 
several of the .basic ideas already' considei^ecj in this unit. 

/ The examples on the worksheets are limited to fractional parts 
of,a single^whole. T^ese basic ideas about fractions will be 
extended in tfie nejct^^lgsson to include* fractional parts of sets 
contain! ng/m ore than just one object.- * 

*. 'The amount" of heljX^needed with Works heets 35 through 40 will 
' vary*- frpm' child to child. You may want to introduce all'the 
worksheets briefly. and then give individual help where needed. 

On* Worksheet 35 » the cfiildren should be able to determine 
' whether or not a^ figure rs labeled correctly.. Notice that two 
u of the figures Sire^ divided into equivalent parts, ljut labeled 
incorrectly. (There are five mislabelihgs^altogether.) 



Unit 22 



NaiM_ 



Put a rad X on th« ffkurtt that are not 
lmt)tl(Kl. correctly. 




\ 



Wdrkaheet 36 

Unit 22 <» 



N«me« 



JTh&t ^fractional part of each circle U shaded? 
Write the fraction next tc^ each circle.* . 



Example: 






W T 











.94 




On Worksheet 36, the children are required to write the^ 
fraction corresponding to'the amount of shaded area on 
several circular shapes • They should have little trouble 
with this worksheet. . * 

Worksheets 37 and 38 are designed to associate fractional 
units of area with points on a number line. When the chil- 
dren have finished these worksheets, discuss their answers, . 
Worksheet 38 can be correctly colored in many different ways. 
Encourage diverse responses. . . ' ' " • 

Worksheets 39 and 40 ar^ to be done individually by the chil- 
dren. The children are then to check answers with a partner. 
If they cannot agree, they should consult you. These work- 
^ sheets could be- done during free time. 



10 i 



Unit 22- 



Nximc. 



jClrclc the point on the number J Iiic that 
r*;prese«ts' the sihaded nregi-of cnch dpa>*ih«. 




Worksheor 36 
' mut 22 



Katne. 



.Ubel t>irit A on enth nunibcr line with n fraction. 
• Color the aren of each figure that iMtcKei th? 
fraction you gave tp point A. ' 




»A 
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r|^tt22 



Worksheet 40 
Unit 22 



Name - 



1, Choo5fC n partner. 

2. Color one part of the circfo, 
3,, How much of ^he ^ ' 

circle did yft<t ^hlnr? 3 




V: *Chocsc n partner, ♦ 

2*.; Label 'point A on the number line. 



4, Find that point on tho^uimbcr Une^ 



0 


/ . 

h-^ h 


1 




Ubel 


the point. 


-Ht- 


. -A 

. <* 
• * 



6. Color three parts 
of'this circle. 

7. How mich of tho 
circle tlld you color?. 



'^R. Find' that point o^i tho num^j' lipe, 

o 

-i \ h- r— 




9. l.nlKsl the point. ^ - ^ x<. 

|0. Do you and yjpur pnrtnor hnvq, tho flarne^answori? 



-3. What fraction <iid — ^ 
j?ou write at point a? O 

4. 'Col8r that much 
of*tlt« circle. 




5. ^Label point n on *lhe», number lino, 
H= — -rf — 

0 



-( h- 



-» h- 



6. ,*hat fraction.dltl ^ ^ <*. 
you write at point 'n? ^ 

7. Color that much ^ 
of the ci Tf\^* «. 



8. Po you nnci your partner have tho same nnsncrs? 
& 




. . / ' 


Lesson' 12: FRACTIONAL PARTS OF "SETS • ^ 
^The purposes of thisT^ssoh are: - 


<* 


— tojsiigye the children devij^e a metjhod for solving problems, * - ' - 
thalrinvalve fractional parts of sets , - ' " ' ^ 


4 


to have them use this methdia for partitioning amount ^ . ^ 
- ^1iieasures\- . . . * 


*/ . •' 


* , . • In Activity 'Ajthe children are given some problems in story , • ^ 
form. To^find solution^ to the problems' they must find a way • 
to paftition^an arnount measure of One^kind or another (wjeight, 
length, area, etc.) Worksheets' in' Activity B^prdvide prac- ' « 
tice in using the method they h^ve developed. . • 




' ' - . " - • . . • ' ■ , . .. ■• . • 
■ ■ MATERIALS , ' ' . ' ' ' - ' " " " ' . , 

— Worksheets 41 through 51 ' 

' : ;■' . - • '■./ ■ . . 

— pencils - . - . ^ * . - . 
..PROCEDURE. ' " ' . - _ ^ , ^ 




Activity A : '. ; . 

The worksheets used in; this activity -each po^e a pj^oblem in - , 

story fofm-. Depending on the ability of your class ^ you may 

wish to have children take turns reading Ihe stories or you / 

may wish to read them yourself as the children follow along • ' 

in thexr Student Manuals 




Be^in with Worksheet ^4 1 . Read, or have it read, to the class. 
Then ask the children to devise a^method for solving the ' 
problems on the worksheet. .The. following procedure can be ^ . 
used for solving problems of this type. 




Problem:' I;;- of 16 squares = how many squares? 




Step 1 — With a mark, show the number of squares (16) on 

the /number linp % ^ 
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f _ 



step 2 V Divide the units on tbe number line into ,4 -equ'al parts. 



Step 3 — Determine the- number ,that represents :3 of. those: 4 
equal parts; ^ ' . . 

Step 4 —^Conclude that 4. of L6 = 12. ; , \ , ^ . 

• Therefore, |- of 16 squares*.== 12 squares". ^ 



X 



The children sah complete the restTof the t^rksheets in this 
activity in groups or you can-do several mor6,as a^- class 
activity and ha.ve the children work individually'oh the last 



few. 

«. 

Activity B 



The wbrks^^v^ets in this activity were designed to provide a 
reasonable -indication of how well the children understand 
the basic notion of fractions*. " Have the ' children compleJ:e 
Worksheets 48 through 51 . Encourage them tause the, 
diagram and number lines provided- to help^them solve the * 
equations.. Worksheet. 5 f -may prove difficult for some chil- 
dren. Wlien the children. have completed these worksheets, 
discuss their answers. 'You niay want to use^the flannel 
board and some cutouts during this discu ssio n. • 



WurM l iwt.<l "J ■ 

The Block Fa'milv 

Juat for fun, pretend that once upon ■ time 
th«r« waa • family tMde of blocka. The membera 
of the Block fanlly alf had bodlaa iiuida of squarea. 

Papa Block waa the lariceat. Hla body «aa nuide 
of 16 aquerea'. 

MaaiM Block *a'body waa 3 the tflze of Papaya. 

'Junior H|ock*a body waa ^ the alza of Papa'a. 

B«by Block^a body waa ^ the alxe of Papaya. 

ReMoiber thet Papa*a body » \$ aquaree. Hark 
that point on the number line on the next-^pJife. 

. • Than uaa the nunber "l Ine to find out ho« many 
aquarea HaiMM, Junior and Baby Blockjhad. 

. Mai«aa*a body = 3 of Papaya body. - 
* of 16 aquarea aquaraa . 

Junior *a body a ^ of Pa^'a body* 

^ of 16 aquarea ^ ^ \ aquaraa. 0 

Baby 'a body = i of -Pai 
^ of 16 aqiiaraa s ^ 



- l e rKah ae t 4 1, p e ite a 



- Unit 22 



0 1 2 3 4 5 6 7. S 9 10 11 12 13 14 15 16 17 18, 




Find the body th*t belonge^ each •eeber of 
the block fatally and aark the na)M^nder It^ 



^0 
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^'F<<Lpd.- Junid^^ f^omiMd ^aoy^ 



lU body. 



. aquaras . 



Worksheet 42 
t/nlt 22 



Naffle 



Drake, 



the DrAROn' (Length) 
J. 



Ornko. 'the dragon* W/is known fnr ami vthie for 
hia itroht flre-flhoot Ing po>»er*nncl for his very bnd 
temper^ 

^ W\6n Drako was very annry, he would shoot fire " 
from his mouth for a distance of 12 feet. 

^"hcn he was only mildly nnKry, Orako vtould 
shoot fire for only. two-thJrds 1«» of this distance. 

Even^when he was not^niYgry «*tt all» Drako wns . 
grumpy and would shoot f Ire«onl*'fourjli^-(A) ns far 
as he wi>uld when he was very anscrv. 



r 1 — 1- 



0 , 1 
feet 



0$e>the number lint- to answer the que><tlons on 
the next pa^e. • * * , 



Worksheet 42» prtRO 2 ♦ 
Unit 22 . ^ 



When tjrako was very anary, he shot ftre 12 feet. 




When DrakQi was m^Mlly anirry, he shot ^'Ire 2 of 
his an^ry'dlstance. * , 




Worksheet ^43 



Name 



Grlsolda, the Glop t Length I 

Grlselda was a "greedy glop. She wan shaped 
. Just <Mke a pancake and could spread out Just like 
a pancake too. 

Grlselda ate evorythlnK she could. When she 
found n basket* of berries and Ate Jhem all» the 
greedy little aiMnal spread out "Until she "was six 
inches wldei 

When she found only a few sjiiAll f i^h to eat, * 
she was two- thirds ns wide (^r.. 

*When. 5^ found nothing to eat, Bho wnn only 
one-haff (^) as wide ai'-fihewas after eatfnj? all 
the berries. At tImesMIke that, Grlselda felt 
very sorry for herself. Poor Gflseida: 




Greedy Griaelda 



— -,1-^ « I 

. J When Or^ako wasr grumpy, he shot '"l^e^ of hl» 

angry distance. 

4 of 12 feet = ^3 - 




l^orkslt^et 43, page 2 
Vnlt 22 



Inches 



0 



.4 ^5 

H H 



^ After she atc-^thc lierrleti, Grlselda wa<» 
„to„_„lnches wide. 

After she ate a few soall fish, Grlseldn wa« 
*^'as wide. 



Inches 
* « 



, 2 of (P inches =_J£ 

ihe haibnothlng at all to c 
Ide. - . 

' I of ^ Inches ^ 3*' ' luches 



After she had* nothing at all to eat, Grlseldn 
was ^ nis-wlde. • * 



Worklheet 44*^ 
Unit S2 



ERLC 



. Slinky Slim, the SI l,thcrlng Snake 

SllnVsn«» n sMtherlnVanake, liked to ot 
funny fat I lttke> anlmnls called frodes because I 
they tasted rfo Kood to him. But. one little frode, . 
Fritzy, saw^the shnke coming/ He ran iTII around 
.the pond when Slinky Slim wis searchlnfc, to warn 
the- other frodes: . ' • j 

^ "Run for. your I Ives , Frodes • " Fr 1 Uy 'yd fedi 
"or hide where Slinky SI !m can't find you." . 

All tho fat little frodes fild behind n blR ^ 
•rock neir ttie edire of the pond. They- could see ,^ 
SHiiky Slim, but he could not see them. fk>w thek 
laughed when -a week wentf l»y, -and Slinky Splm Had 
not found n sln^cle f rode ent. " ' 

• "Slinky Sllm.hns losf one^flfth (srV hfi^ * 
weight this week. Goody, gcbdy."' they Inughec/t 

The next wiek. Stinky Slim' lost another 
one-fifth (I) of what he used to welfch. ^ 
, . 5 ■ <• . 

This time' the happy IIUU frodes had an 
cxtra-s^eclnl celcbrnt lon«t)eciHiso SMnky SI Im 
left to find a better hunting ground." , 




Worksheet 44; ptte'^2- ' 

Unit 22 r 



4» 



. ftiring th« first week. Slinky lo^t^/_pounds. 



0/ 5 pounds ? 



pounds . 



^ ftirlni th« second week. Slinky lost / p 



J of 5 pounds = / 



.pounds . 



.poundji. 



pounds 
0 1 



Worksheet 49 
Unit 22 * 



Ndite 



Sally. thc^SalirUh (Angle) 

* Sally, the sallflsh, had the most besutlfvl 
dorsal fin of any of the fish In the ocean. 

All the othef flah were Jealous of Sally's 
beautiful fin, 4»speclaliy because she was alwaya 
braptflni about tht-ouiff.or.l t , * - 

Soflie oV tito other flah dscl^ded to have s ' 
beauty contest. The fish whose fin had the 
greatest mag would bi^- the winner. Thsy hoped t^ 
find a fifth with a fin of great'er Jiuig than Sally's. 

D(\i they find one? You will have to istaiure 
the nag of elch fin to find out. 

liere ars the fins In the beauty contest. 




Worksheet 45« psge 2 
Unlt2& 




Mag of Sally's fin « ^ 



.hours 

Mag of Julius* f^n = ♦ hours 
Mag of Reginald's fin a ^5* hours 
Mag of Oora'«»«fin^_5_ hours 
Mag of Btllnd.ts fin = /• hours 

Which ftn tion? R^/^iy}a/r Js ; 

Sally's finvsa whst fract'lonsl part of Rsgln«ld^s7u^ 



hours 



lOG 



99 




Workthttt 46 

Unit 22 



Pfltjt«ry Fribble, • Frlvolou* FUh (Volume) 

Frftttry PribhU» « frivol out fUh, Uvtd In* 
^detp, cool'^likt wNr/i tfw »tnd alwtya aeened to ba 
^blowlnff. 

V The high wevea nde It' herd for Fritter]^ Fribble 
(who waa lexy'ae nil aa frivoloue) to do a» i»ich 
* aun bethlnt ia he liked. But, one day he found a 
' little creek that cohnectad tht deeVlakc to e 
ahellpw poiKf. 

' -fttttery Fribbla I Ikad «he wtrnfaunny pond ao 
well tKU he frlttared and^frlbbled and frlvoled In 
It *for whole wtake. ^ 

iut aach isy r.ctlcad .thi» ^wi^thlrt^^ atrenw" 
waa huppentnf — tha porid.wee nettln; ahellower and. 
ahallowtr. The eun wea ()^tnr vip tha^pond! 

By. the a;vd oi' the fl rat- week, trie pondtid loit 
ona>fourth (^1 or.tta voluiae of water. 

And by* tha en4|0f tha aecond week, the pond had 
loat^another one-half (|t of the wa fer It uied to have. 

^ Frlttery dac^fded he had 
had enough aim'biyhing »for 
• while ajid ahould go hoee 
aiKl vlalit hla frlenda. But 
whan he tried to •«lm out' 
of ihe pond, he found that 
the creak' had completely 
drt^ed up. V\€f wu no «ay> 
to'awim hoeia. 




Workaheet 46, piifce 2 
vUntt 22 ^ 




TTien a very IulIkJ IMtpj IHip hIL*<'' U atarted 
to r^ln.* Ahd It ratned'and ll raTi^and it rained. 
Soon t»\a crtek was, full of water again, and frlvoloua 
Frttte'ry Frlbbl<^ swam home. ' 

After that,. he waa nevepUMln quite ao fooilah 
or frjvoloua, or ao fon<i of ^unbathlnr* 

r - ■. ■ f 
* The pond .bad 40 gallons of 
water^^to atart with. ' • 

JO 



-40 



.gallona of water dried 
up during the flrat week.^ 

i of 40 gallons = /u aallona 

^gallons of water .dried 
up during the aecond week. 



^ of-40 gal Ions 



1 Ions 



+30 

0 

420 



•10 



0 ire Hons 



Worksheet 47 

Unit 22 



Name,, 



Mr- 



Raxfoot^s Walk from Town (Timer 



Mr, Ragfoot w»$ carry tnic groceries ho«e fro« 
town. T he w>lk took hie 4' hours » and he ^ns very 
tirtd *h*vjV'he got'h-^me. c.^ ' 

"**hAt tool^^ou ao l<ing? Didn't you know.-l 
, was In a hurry for the sugar? I wanted to bake 
* cookies for you,*" vMrsi^ Ragfoot said. 
* V«* "Carrying that ban of sugar wa»»par.t or my 

' trouble/' Mr. Riigfo^t said. ^It slowrl me down, 
" ^ and «I ha'd othe.r troubles be ji Ides,, ^ »' 

"I spent ono-half ih of the time walking up^ 
a very steep hi 1 1,.^ 

"Then n.blK white dog chnscd me for one* fourth 
of the time, and I renlly had^o no Uke the wind * 
^.lo.keep him off, tsy heels. 

"Vlhen the dog went a*»y, I got a thorn in my 
^foot, and It ha« been there one*fourth (1) of the 
tiee." . * ' 

Mrs. R»gfoot\I^DH very^.^ 
Iiorry foi^ htr husband. She 
. > » quickly removed the thorn* 
and beked up a batch of 
cookies aa^fsst ns^she 
could. J 

Then*^he snt down 
and began to wonder why 
her husband hadn't stopped 
to take the thorn oat of 
his foot. 



100 




0 



Vorkehaet 47, page 2 

'Unit 23 



Naxt ahe«began to- wonder how nany houra her 
huabend had aptnt walklnf up the hill, how )onff 
M waa.chaaad by the dog. aiKl how long he bad the. 
t.^nwln hie foot, will you help her figure it 

out? 

Mr. lUfffoot *alktd_j!fl_houra. 

. Mr. fUffoot walked uphll 1 *for ^ of ^ hours. 
or_^2«Lho«r«. , * 

Mr. Ragfoot wtt chaaed by a doj^/or J of « 
^ houra, o r / houra. 



Mc* RAffoot walked with' a thorn In hla foot, 
for \ otJt- 

.houra, or / hour*. 




er|c 



107 
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wer^$h««t 48^ . ' 
Unit 32 Stmt 

Fin In ^he bUnks. ^ 
If you need help, use 'the* number lines. 



^ of 9 ^nds 



;1x)unds 



at234 967 S 

<-+T-HH HH — I — t — I — H> * 



4 of 12 hours - hours 




0 1 2.3 4 9 6 7 S 9 10Ut2 

<r ! ■ I I I M M M n > 



J of 6 fe«Lt 



feet 



1 foot 



1 foot- 



1 foot 



I 1 foot 



3 



1 . . 1 foot I 

\rs .t foot. * I 



,0 O 2 

1(4^!^ 1 H 



6 



A of 10 pints = ^ . pints 

' " a ^ a 

0 

Ol2'Q45678 9l0 

<1 1 • I P^l T 1 1 I i ■ i> 



Z 



Worksheet 49 

Unit 22 



Nam. 



Fill In the- blanks. 

If you need help, um the mmber lln«a. 



2 of 6 de^reee = «^detree» <2 ©f 8 pounds a_^pounde 



0 12 3 4 

4-+ H \ »~f- 



9 6 

H \-> 



(r 



If 



r 



0 1 2 :j 4 9 6 .7 S 

< j I. I I f T I 1 r i- > 





I Ib.AM lb.)(l IMlLi^ 



0 1 2 3v 4 9 6 7 8 

< I r I ^ i I 1 > I > 



5 of 12 f«et = /Q. tUi 

I 1 foot 



I I , foot 1 

i. * foot "n . 

I \ foot n 

f 1 foot ~| 

f 1 foot T 



t foot 



} foot r 



1 f.QOt 



V fopt 



t foot 



Ovt 2x3 4 S 6 7 • 9101112: 

< ! ! '1 i I M M M M) 



. .: . T 



Worksheet 90 

Unit 22 



N«me« 



Pin tn ttW Mnnks. 

If ypu ne«d help« use the plclunia. 



^of to J 



itiilHtf 



|of t2 = __£ 




3 or 16 s ' I^Lf 



• ••• 

• ••• 



erJc" 



]LOG 



* «• 
c 

' Worksheet '51 

Unit 22v * ' 




Fill In "the blanka> . ^ 

If'ypu need help, uie the pictures. ' ' ^ 




OOO • 
0 0 0 0- ; 

0 O O 


' • ./ • 
/ • • V 

t* 


■0 O 0 ' ' ■ 
GO O. — 
OOO . ; 


•1 of 7 = 0 2, -, 

^- . . - •: ■ 


• □ □ □ P . ' 
□ □ □" 


9. w - 


O 0 - ■ 

O Q 




10,1 


* 

4 


s' 




erJc 
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CALCULATING WITH FRACTIONS 

PURPOSE' 



— To have the children learn to add and sulDtract fractions. , 

— To have them reinforce these calculations with physicc^.1 
objects such as paper strips and Nlinnebars. " 

' — To show the similarity between calculating with whole 
* ^ nlimbers and calculating with fractions., by having the 
children do the procedures on the nnmber line. 

COMMENTARY - " \> " " 

By this time the children should be well aware that fraclioris 
. are equaLparts^ of whole ufiitsi. They have had experience / ' 
; with this' idea in dealing with five different' a mount measures: 
.weight, length, "^mag 9f angles, time and. area.. All pf-these 
activities have required them to. deal with physical objects 
and have given them the necessary understanding,and ba'ck- 
ground for doing the more abstract calculations presented here. 

Even So; to make sure the children understand the connection 
between the physical procedures and the abstract- calculations 
' ^ with^fractions , physical embodiments such as Minnebars and 
paper strips are included here also; (The children need not ^ 
use such aids unless they still need them.) • ' . ^ ^ 

* > ♦ * ' • ^ 

Lessons 17 and J 8 provide work^in adding and subtracting 
fractions on the number line. The children comevto see that 
these processes are ver^^' much like adding or subtracting 
whole numbers . The ^^ly difference is that they must first 
subdivide whole units into appropriate fractional parts -before, 
doirt,^ fheir computations*. . ^ ' * 



105 
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Lesson 13: ADDING FRACTIONS; • - " ,' 
The purpose of this lesson is; ^ ' 

_ toantroduce tAe children to the addition.olfractions.,„using 
both counting and amount measuresj 

A story problem is the device used in this lesson to introduce' 
the children to simgle. problems in which they add fractions . 

MATERIALS ^ - ' ' \ 

— Worksheets- 52 throug^h 55 , . - " 

— pencils ' ^ . ' . , 

— crayons - ' , ^ ' 

.•PROCEDURE / - - ' ' 

Activity a'' * ^ ^ - * , . " • ' » 

Have^the children turn to Worksheet S^. Then tell them the 
following story problem: , . , 

-Part . ' 

Sam and Billy vvent to the store together one Saturday 
morning. Sam bought a bag of marbles and Billy bought a 
candy bar.. Then_ they went back home to play with the • • 
marbles. Sam opened the bag and li^d up his new set of 
marbles in a row. Then Jhe counted^them and found that he 
had eight "marbles . ^ - -^o 

Draw eight cirbles on the chalkboard to represent. the marbles. 
^^ Then say that tour of thB marbles had atars.on them. Draw - 

s U 

, stars -on four of the chalkboard circles-, and .have the children 
• do the same on their worksheet **marbles. " Then ask: ^ 

■•. ■ 

WHAT FRACTIONAL PART OF THE SET OF EIGHT MARBLES 
HAD STARS? . (Four eighths .) 



HQrk(iheet^52 
Unit 22 



Nnme. 



Sam'f Marbles 



Billy's Candy Bar 



c 




Worksheet S3 
Unit 22 



N«IM. 



Color ^ of the trUnglet red. 

Color 1 white triangle blue. 

1imat*'fri'ctlonal*-p«rt-of-the-^- ^ 
trUnflet did ymi^pnlnr? -^^^10 

Write an addition sentence that represents the 
fractional .part of all the trlao(|Ies that-yo4. 
colored^ " ' * ~ 




<^ ojT this "doughnurhas chccoUte 

frosting. Colbf It brown. - 
^ of this doughnut has orange ' 

frosting. Color It orange. 

^fias fid •frosting- Doi\'t cdlor It. 

If your friend dldnH^like frosting oh doughnuts, whs 
'fractional part of this doughnut would he like? J? 



If you "ate all the parts wl.th frosting, what — - 
f^ract tonal part of the dougljnut would you eat? ^2 — 



Write an addition sentence to ahow^ow^you decided 
what fractional part to eat. ^ 



^3 



3 



Vkorksfieet 54 
Unit 22 



Nnme_ 




Ml. 



.of the flowers have 5 petals, 
.of the- flowers have' 6 petals, 
.of the flowers hnve 8 petals, 
.of the flowers do not haVe-8-petah5v 



/ypTl'^^ "of the flowers have 3 petnH. 
^*^»hnt Kind of measure were you usIhk In this set? 



"•plor J of the circle red 
loi 

4 



Color 2 of the circle Kreeii. 




of the circle is not colored, 
of the flrcle Is not red. 



2.__ of. the circle Ifi not (^rooiU 
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Uorkdhcct 55 
l^nrt 22 



.Nftme_ 





Put mushrooms on ^ 
6 


of this pizza. 






Put hamburger on ^ 


of this pizza. 












Put onions on i of 


this pizza, f 






Put cheese on | of 
b 


this plzz:?. \/ 






WbulU' ybu eat this 


pizza? X/fii- 





tlherc are 7 mcmberJ of this set. 
Each iwtmbt^r IsJL^of. the aet 




0. 



^'nre trucks, y arc cars. 



.of these are made to go on highways. 



■ of these can flyl « ^ 
,^'„.of thcAC do not sail on water. 



■7 



"Write the notation (|) on the chalkboard. Then tell the chiidrefi 
that one of Sam's marbles had a flower on it, Draw a flower on 
one otthe remaining circles on the board and have the children 
.do. the same_on -their-workaheets.. Ask: ^ 

* '.' ' • . 

WHAT FRACTIONAL PART OF THE SET HAb.F£bWERS ON IT? 
(One eighth.) • ' : V ' • . ■ 

• ' . 

Write the notation {f) on the board. Then say that the rest of 
the marbles had dots on them. Draw dots on the remaining, 
three marbles, and have the childr-en put dots on the unmarked*' 
marbles on their worksheets . . Then tell the children that Sam ' • 
asked Billy if he knew what fractional part of the set had dots^ 
^ and which part had .either stars\ or flowers , Pose these-as" ' 
separate questions, and write tV.e fractions on* the board' as > 
the childr&n -answer each question: " • 

. ' " * ^ ' „ 

WHAT FftACTlONAL PART OF THE SET "dF MARBLES HAD . 
FLOWEIIS ON IT? (One eighth, written 

' f ♦ "5. ^ ' , 

WHAT FRACTIONAL PART OF THE.SEf HAD EITHER STARS 
OR FLOWERS ON IT? (Five "eighties , writteh f J . 

Next ask the children to show you how they dQuid write an 
addition sentence that would shaw^a way Xo get the answer, f • 
-if the^children are not familiar with the method, suggest the 
following addition^sentence: ^ 

' ' ' ^^-i . i ^ 5- ' ^ • 

8 8 " 8 ' - ~ * . 

Explain ^ach part of the equation. The symbol | represents • 
the marbles with stars. "The four tells the^number of starred 
marbles and th^^ight tells how many. marbles there are in the 

^whole set, >So'by looking at the fraction | , the children can 
teU that^ four eighths of !he marbles in the set have ,stars on ' 
them-,* The syrnbol^y represents the flowqred marble, the + 
means that the two kinds of m^rbleg .are being combined or 
added tbgethpr. The | represents the tptal of the starred and 

^^the.f'lowered marbles. . " \' 



iPoint to the (Sotted marbles and ask the children what fractional 
part of .the entire set of marbles is represented^ by the fraction, ^ 
J. If the children m to be having difficulty naming the 
• fractions that-various combinatione of marbles make,, go over 

'~^this ;pa'rt'ot"'fhe'"actlv ^" - \ \ \ 

Then ask: ^ * • / 




- :5653[EN WE WERE TALKING ABOUT FRACTIONAL PARTS 
THIS^ET^,.WHAT KIND pF MEASURE DID WE USE? 
(Counting measairaj. 




-Part 2 



After Sam and Billy had figured out everything tlrey-^ 
wanted to know about the marbles , Billy asked , "Hdw. 
• about having a bite of -my candy bar,. Sam? " 

"Fine/* Sam said-, and he took, a bite that amounted' 
to one fifth of the candy bar. \ ' ' \ 

Ask the children what^illy and Sam could have done to thfe 
candy bar'thdit v/ould tell th^m how much Sam ate. Have'them 
look, at the bottom part'of Y/orksheet 5.2 and make suggestions. 
,lf tlxey'do riot think of dividing the drawing of the candy bar : . 
into five equal parts, draw a rectangle on ,the> board and divide 
it thus: . .1. 



















y 




•< 




1 \ 







Then ask the cRildren to divide tl^e picture of the candy 'bar ^, 
into fi^e approximately equal parts. Thoy may use rulers to* 
do this, but the divisions ' do ^not^ave to be exact. Mainly^, 



you want the children to understand that the lines represent a 
division of the candy '^bar intp five equal parts. Say that Billy 
a'nd Sam must have markl^ the candy bar in some such way to 
^ determine that Sam. had eaten one fifth of it. Ask the children 

I .to. color the part of their works heet-that-represents-'the-amount 

\ Sam ate, * ' • 



Say that Billy then took a bite of the candy, • His was a big 
bite — ij was equal to two fifths of the original amount of 
.candy. Have the children use another color to represent *'ori 
their worksheets the amount that Billy ate. 

Next say that Sam ate the rest of the candy. Have the chiTdf-en 
u^e the color they used for Sam's first bite to color the amount 
he ate this second time, ,V\/l\en they have done this , tell'the 
Children that Billy and Sam then started wondering who had 
eaten the most candy. Ask the children to figure this-out.^.- 
Write the fractions and the equation^ the .board as they give 
the following information: " ^ 




*Then ask: 



WHAT KIND OF MEASURE ARE YOU USiJ^WHEN^fOU DIVIDE 
A CAN15y,.BAR? (An^ amount measure'; either weighTor^olum,^ 
in this ca'se,i^; • • ^' - 



Activity B - 



The' problems on Workshpets^53 , 54 and^65 are similar to the 
ones that the clas.s has just-worked in Activity A, If the chil- 
dren seem to be having-dTfficulty iri adding fractions , you may 
want to do Worksheet 53 with them. Worksheets 54 and 55 
shiould be couipleted by. the children in* their free time, ^ " , 



Lesson 14: SUBTRACTING' FRACTIONS 
The purpose of this lessor is: 



— to introduce subtraction of fractions, using familiar 
* situations. 

Subtraction is presented in this lesson as a separation. of 
a set'of physical objects. The children learn to relate sub- 
traction in fraction form with the physical separation by 
making an equation that describes tha^process, - . _ . _ 

MATERIALS ^ * • ' ^ - 

Worksheets 56 through 59' * • ^ ' - 

/ — crayons - • 

PROCEDURE ' ■ ■ ^ ■ ■ • „ 

Tell the children, that in this lesson they are giQing to learn 
how to subtract fractions. Then read or tell the following 
story problem to them: . ' - ' * ^ » 

Matt and his friends formed*^ a club. They built a - • 
little clubhouse where they liked to meet to. talk-or play 
games. There-were ninei l^oys 'in thi§ club, , 

One hot summer day,- Mate's mother brought a^water- 

me^lon and decided to treat all the boys in the^club.. She 
' ^ « * * ^ 

' sent Matt to the clubhouse to round up- his friends and^ 

.bring them hoihe. A/Vhile' Matt was gone, she cut the-. 

' melon intQ^nine equal pieces, one for, each boy,. 

^ -^Butwheh Matl came hack> he brought only three of. . 
. 'friends witti him. He explained that the five.otljers 
ha d . gon e on a hike aiK LwouldaK>t^e-ba e;k--that-day-.r-T hen 



the four boys wondered if Maft's mother would let^them 



eat all nine„pleces of the melon/ xHey also wondered how 
mti^h^each of them would get if she did. 

Letlfie'^cTass decide how much of the melon each of the -four 
boys would get if , Mattes mother decided to l^t them eat all 
nine pieces* Demonstrate on the chalkbqard*, if necessary, 
to arrive at the conclusion that each of the four boys woiild^. 
get two and one-fourth pieces of melon* Then say that Matt*s 
mother decided that each boy would have only one pTece- — 
she was going fo save the remainder for the familyis^5.upper, 

•Ask these questions: ,- ■ 

COlfNTING MATT AND HIS 'tHREE, FRIENDS , HOW WaNY 
BO^„WERE THERE TO Ejf.T WATERMELON? (4 .) 

IF THERE WERE .NINE PIECI ^S- OF WATERMELON , WHAT 
FRACTIOIvJAL PART- OF THE IVIELON WOULD EACH BOY BE 
EATING? (One ninth> written-^..) 

♦ 

WHTN THE BOYS ATE THEIRS PIECES , WHAT FRACTIONAt ' " 
PART Q^^to M&LON HAD THEY EATEIf ALTOGETHER? 
(Four nthilis', written -f- J 

<3Ask. the children to turn to Worksheet 56 .^nd coior the number 
of pieces tjie.boys ate* Then ask: ' 

HOW MANY PIECES DID YoVcOLOR? (4.) , 

WHAT F.RAeTIONAL PART OF THE IVLELON WAS LEFT FOR 
^ MATT'S FAMILY? (Five ninths, written^.) . 

HOW CAN WE WRITE A SUBTRACTION SENTENCE THAT 
' :''SHOWS HOW WE GOT THAT ANSWER? 

In a 11, probability the children' will , merely coynt the uncolored 
pieces. Remind them that the entire melon can be represented 
by the fraction ^h^^ they should be trying to onake up» 
a senterfce) lising fractions, to show what happened-. The Ve- 
s u lt-^hett4d-bet — — ""^ ^"T " 



Worksheet. 56 
Unit 22 



Nnmc. 




Each A nee Ik what frnctlonnl' 
part of thejvhole melon? 

In the wholejnelon there nre«- 

'Mow nwiny boys wre Kotnft to eot wnterfteton?., 

"Whnt fractional pnrt ofAthe* 
melon dld-the boyi cnt? !2 ^ 

llow much of the- melon was left nvor? CI . 



Write n subtraction fleiitcncc to show ftow much 
^lon wa9 left over. 



% U- ^ 
^ " 1 1 



WorkaKeet 57 
Unit 22. 



Name. 




How many Jelly beana does Sally have in / / 
IK)w many Jelly bear^ did you color r»d? ^3 ^ 



Itowmany «jelly beana did you color icreen?i. 



Write hn ttddtticm sentence to show what fractional 
, part of the Jelly beans Sally Ate or gave to her 
friends. 



3 . = -2--. 



Itow many Jelly beana did Sally;i^)re left?. 



Write 0 subtraction sentenb'e to shoi( what fractlcn 
Sally had' left, t ; » 



Now have the children" turn, to Worksheet 57. Saj^ that a • \ 
girl named Sally ^had a small bag in which there were eleven 
jelly beans. As*k what fractional part'^of the set each of these 
jelly beans is ; (tp*) ^ * ■ . 



Then say that three of the jelly beanos were red. 'They were 
cherry flavoredj?^ Since cheny was,Sally*s favorite flavor, 
she ate these right aWay. Have the children color three of 
the jelly beans on their'worksheet red. Ask: 



. WHAT FRACTIONAL PART OF HER SET OF JELLY BEANS DID. . 
• SALL^^.EAT? ^-h,) ^ . " ' 

Next tell the children that four of the jelly beans were green*. 
Thqy were lime flavored,, and Sally .did nbt care for them, so 
she gave these'four away to friends. Have the children color 
four of the uncolbred jellytbeans^green^ Then ask: 



HOW MANY OF THE JELLY BEANS DID SALLY EITHER EAT OR 
GIVE AWAY? (Seveft.) WHAT FRACTIONAL PART OF ALL HER 
JELLY BEANS IS THAT? ( tt.) 

. , •' ■ _ . ■ 

Now ask the children to help you write an. addition sentence; 

to 'show how they got that answer. The resu^U should be: 

7. 



i \ 



what fractional part of the jelly beans did sally . 
havexeft"? ( m-.) . . ^ ■ 

.how can we write a subtraction sentence to show 



HOW YOU' POUND THAT ANSWER? 

II 7* ^ > 4 ■ . • 7 



I I 



I I 



or 



± 

ri 



Have the children next complete Worksheets 58 and 59. 
Note that ^alternate ,methods ofsblving the same problem 
are .suggested hy Sveveral of the "questions on. this worksJieet. 
This is done so that chjldrea.wilLreaii2e that many problems 
can be solved in more than one way'. This is an important ' 
concept and you should discuss alternate methods of solving 
problems as opportunities "to do so arise.*. ^ "\ - 



Workth««t 98 

Unit 22 



@ ' 0 "@) ® 
@" ® © © 




Oounf tht coins, llow nany arc' there?. 

What fractional part, of the »et U pennies? ^ 

What fractional part la nlikeU?™^.^-"^ 
Write an.addltlon aentence^o ahow whnt frActlonnl 
part "pit the avt la ettbai^'P^nnles or nickels. 



-he: 



Wf^lte a aubtractlon aentence to nhow what fractional 
part of the aet la either pennies or nickels. 

'-5) J . 3 . 



How nany of t^e^olni are 5 



worth More than five cents? 

What fractlonarpart of 
the aet of colns» la dleea?. 

0 

Write a aubtractlon aentence to show how you icot 
the anawer. T 



4- 
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Workaheet 9^ 

Unit 22 



NaiK. 



MRQRRQQM^RM 



Count the* lett^ri in the aet. 
Hovr^Miny art th*re? /,/ 
4wh*t fra^ctlopal part of, thereat la R^s?^ 



What fractional part la M^s?. 



ft— -77 
What Tracffonftl, part la either orM*i7.ujL 



Write' an Addition aentence td>thow hl)w to find the 
anawer* * 

ii ^1 - 2- ■ 

«// •-//■// . • . . .. 

Now wrUe ■ subtraction aentence to ahow how to ^ 
find tht Aiia«er« 

'IL 3 _ £ ' JL -X , 

' What frnctlonal part of tho.iet ta.O^a? \^ 
Wrltf a aubt ruction aentence to nhow whi\t frnctlonnl 
par.t o^ the let la pot M's or R^a. 



i - 3. 



0{\ 



Lesson 15: WRITING ADDITION SENTENCES 



1 ' \ 



The purposes of this ,le§son, aire: . ^ 

- to represent fractions physically using paper strips 

- to provide more practice in adding fractions 

- to write addition sentences fotiractions ^ 



- -scissors 

- ."Worksheets 60,.6l and 62 ' 
PROC-EDURE • . ." - 

Activity A _ , * 

"Have the children turn to 
Worksheet 60 in their. Student 
Manuckl'S and cut off a strip 
of squares .(20 squares) . Say 
. that'fhey shquld help figure 
out a way to^ select a strip of 
squares that will represent 
' ^the fradtion j . 

WHAT DO We NEED. TO - 
KNOW FIRST? '(VJhat 

sizef^o.uf unit* will be.) 

♦ 

Suggest that they make the 
whole unit some size that is ' 
easy to divide into severt 
' equc\l parts.' Lead them to 
the- idea that coriveni'ent 



Workiheet 60 
Unit 22 



length for a whofe unit would be seven squares long. Have 
them out a unit of this length from the strip oi paper squares, 
and label it *M unlt.'^ 







1 

J unit- . 
1 









i21 



NOW THAT'WE KNOW HOW LONG OU^ WtlOLE UNIT IS-, • 
COU'LD WE CUT A NEW STRIP THiV^IS ^ OF THIS UNJT? ' t: 
HOW^MA^n^ SQUARES'WPULD IT BE^(5J ' ; 

Have the children cut a second strict hat is five ^quaresilong; 
Emphasi2fe the fact that tlie.rtfew sti'ip represents % because the 
unit" is represented by seVen/eqi^l parts and^this strip is the 
same»as five of tl)ese parts/ Have tKe children compare.the 
- I unit sfrip to the unTt 'sJnp hy^ laying^ the' smaller strip next 
to thQ larger one a'nd comparing, the strips , u-sing oh'e1:o one 

correspondence of squares. • \ " " ^ 
4^ • • > 



















7 











Now have the children cutjacCJiir^i* strip pf squares that repre- 
sents ^\ flave them tejil yoiu'why it represerits^this'fr'action. 
Ask them to lay, the 4 strip .next to th^ i unit strip and compare 



the squares, 



using one to 'one correspondence. 



The, 



WHAT FRACTION WOULS- WE' REPRES.ENT IF WE PUT TIJR ^ 
* STRIP AND THE;^ STRIP £Nb TO END? | * ' 



Have the children put these strips end to end and Qompare' 
them with the^unit strip, .Remirid* them' that each^- square repre-^ 
sents • .They can find the fraction? "Te'pr,esented by'the two 
strips by counting the number of squai'res in .bpth . Using this, 
method, most of the children will probably answer Others- 
may say that the two strips represent \j '^caus:a4he'y^ noticed 
that the two strips werp as long as thQ unit strip puiB one 
more^ square. * * - ^ ' . 

,Ask the"cIass.,to sugges't addition sentences that would repre- 
sent the additfon of the ^ strip and the ^st£ip. They may 
•suggest any of the following , afl of which are .correc^: - ' 



" Gqntinue the activity, until you are satisfied that- the children, 
understand the ma-in ideas involved ;Ghoose units that' can 
he shown easily with strips of squaresV Dtscus's several 
fractions with different denominators For example^ if the 
plass v\(anted to rjepresent the fraetibn ^ , a convlehient unit 
to* use would be five squares. • If they wanted to show' the 
.fraction ^ , a convenient unit to Use- would be eight squares. 
Use some of the rest of the strips for other problems , but 
save ct row or two for use in connection with Worksheet 6 f. 



Activity B 



Have the children complete Worksheets 6 1- and 62, 
them work in groups of tfixee or four to do this • - ^ 



Have 



Workfihtct 6! 
""Unit 22 



jThtt !• our unit-. 



HoW many equal parts are th«r> In the unit? 

irhat fraction represents each' of the parti?. 
What fraction' repreaent* e«ch oX these- ttrlpc? 



® 



(D' l i- I I u ^ 

1 



® 



.3_ 



'®r\-f .(^ n [ I i-i I I s. 

Add .the' itrips and write the tddttton lentenci 
t|iat telTs' wt\«t' you did. 











M M M, 1 


□ m . • 




i- -2. 3 



Worksheet^fe • • 

,Unlt^22o 



Name. 



Represent the fraction ^ with papir squares * 
following these^Ateps. 

t. Choose a unit length and cut It out from the 
^ ^ f- aquarea on Workshest 60. 

Hy unU has^JiLiusquarei. 
2*. Now cut a strip of aquares that represents \ 
- ,;of your unit*. *My J strtp has_Ji«,squsres. 



Cut o.ut, strips to^ reprssent these fractions: 



2- 3 .4. .a. 



U^e your-strlps to complete Ahese addltlbv^^^* * 
sentences. / » *, 



X%2= 1 

X 6 ,6 (, 






V 6 6. 


^ ♦ 1 s rr • 
J 6 • 6 (a 




. > l^^ 
6 6 . ^ • 








« 0 

■ . *^ 





1-.. 



I- ■ 



|7 -> - 



Lesson 16:' WRITING SUBTRACTION' ^SENTENCES ■ 

. - • " - , " 

-The purposes of this lesson are: * ' ' . . , 

y - to have the children represent fraction^ physically by 
using paper strips-,' , • " , - 

- to provide them with practice in^SiUbtracting fractions 

- tQ^have themwrfte^ subtraction sentences for fractions. 

MATERIALS • ^ " . 

' " - Scis'sors ' ' , ' : 

"-.-Worksheets 63' through 66 ; / •^^ ' " - 

PROCEDURE ' . - ' 

Have th^ children turn to Worksheet '63 and cut off a strip, of. 
'20 squares- » Ask the children if they QcJuld use these^ squares 
to repi:esent a subtraction problem, for example, I - f- . 

WHAT WiLL WE. HAVE TO DO FIRST? (Decide on a uMtJ ' ' 

HOW l^MNY SQUARES. WO'ULD/BE CONVENIENT? (Five 
squares.)^ \ ' - « . ' ^ * 

Have tlje childr:gn cut a strip .of five squares .and label it 
y I unit» " As the children cut the strips make a drawing of , 
*the unit on the .ch'ci'lk boar d\ . Then ask: j ' ' . ' 

• * WHAT MUST WE DO NEXT? *(Cut a strip re^presenting'-f •) 

^ ^Have the children cut a Sitrip two squares ^long. Then' develop 
with the cl'ass a method for showing what is don6 when 5* of . 
a unit strip is subtracted froip the I ' unit strip*. One 'method 
is to put-the J ^trip just under the I unit Wip. ^ • ' 



Workshett 63 

Unit 22 " 



Workthctt 64 

Unit 22 



Itilt It our 1 unit. 



What friction do«i eich,of th« parti represent? j[y 
Subtract. " I 



4, ^ 6 6 6 







□ 





© I r I I 



= f 
-1 ^ ■ 



®r 



® 



^ -^^ 



W<)rkilwet-69 
Unit 22 



Nine. 



Cttt'i unit to 10 with the frictloi^i. It h.. l/ 

>J "... - 

•quer«t. Now cut strips f row Worksheet 63 to 

r.pr...ntl.2,3.4. 5.fi.„a2. • 

Ut* your etrlpc^to cdnplete *the following tquatlons. 



\-\- 



8 8 



8^ 8 



8 8 



i 

7 

I 



2 r 
8 



2'- 5 
8 8 



-4^ 



1 = 

8 



2 :: 

8 



8 8 



3 



■7 

7 



^ 2, I 



/ 



* forksheet 66 

Unlt<22 



Nsme , 



Cut a urflt to fo with th« fraction^. It has 9* 

squares. Now cut strips from wbrkshtet 63 to 

repressnti 2, 9* §• f'* i**"^^ f • 

Complete the following e<iuatlons. Use ti\e psper 
atrlpc only If you need them. 



3-2= 
9 9 

9 9 j2L- 



I 

"9 



3 ^ 



2 + 2 = 2 

9 . -* ^ 



ERIC 



25 



19 



Then compare the number of squares in the two strips using one 
to one correspondence , ■ Ask: - 



HOW_MANY MQRE SQUARES -ARE THERE IN THE I UNLT- 
STRIP? (3.) ■ ■ ' ■ • 



Have /the children cut a strip equal to jthe-^ unit strip from the 
) i^jiit strip i Then ask them to write a subtraction sentence 
which telf s what tHey have done: . • 

•1 2. 1 ■ '5 • 2 _ 3 \ 

. " 5 5 °'" 5 ■ " 5. ~ 5 ' ■ .x' " 

» 

Have th<iP*children cut strips Representing Then^ 
have the class use the strips'^Key^ hiavje. cut-out to find new \ • 
subtraction- sentences'7 List these on. the board as the children 
suggest. them. They may incite: ■ • / ^ 



4 






1_ 


3 


- -4 




4 


5 


5 




5 


5 


"~ 5 




5' 














\ 






. 4 


1 \ 


1 




1 ■ 


2 _ 


4 




5 


.5 


5- 




5 


.5 


5 ■ 




i ■ 


i 1 


2. 






1 _ 


5 




5 


5 


5 




5 


5 


5 



'5 



1 

5 



When you are satisfied that the children understand how to . 
representees ubtraqtion sei\tences with paper strips, havl them 
complete Worksheets 64^ 65 and 66, 



6 ^ 
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.Lesson 17: ADDING FRACTIONS ON THE NUMBER LINE 

The purpose of this lesson is: " . ' " 

- td illustrate that additioi\:of rational numbers can begone 
on ^he numi)er line in the* same way that. integers are added 
pn the number line. . - " 

. Ip Units 13, 16, "17 and-20 /the children have usea^ . . 
number lines to illustrate the addition, subtraction, or multi- ' 
plication of two. numbers. When adding 3 + 5, for example, 
they begin at 2fero and jump three places to the right, then - 

• jump fiye more plades to the right. This corresponds- to a 
single jump of eight. Because of the relationship that exists 
between the number line and the real number system, length 

, can be used to^clarify the children's ideas about number 
(length being concrete rather than abstract) . For each length 
there Is one .and only one unique real number, ,and for each- 
real number fhere^ is one and only one length on the number . 
line. A length of three units joined to a length offive units 
is equivalent to a -single length of eight units. Since these 
lengths correspond to unique real numbers we can conclude 
that 3.+ 5 = 8.- In this lesson, the- children re\(iew the addi- 
tion of integers on the njamber line, and then use a similar ^ ' 
procedure to add fractions and mixed numbers. 

MATERIALS ' • / " 

- Worksheets 67 and 68 
PROCEDURE ' ' . 

Activify A ^ 1 * - . , ' . 

To review the procedures tfie children have used*to add whole 
numbers on a number line, Svketch a number line labeled from 
zero through sevjsn on the cfralkboard. 'Ask someone to.'Use it 
to add 2 + 3*^. He may do it by making 2 one-unit jurrfps and" 
then 3 one-unit jumps to the right, or by making 1 tworunit 
jump and then I three-unit jump to the right. (See diagram oh 
• the next page.) , - 



•2 . • " --^3 

If your class needs practice -in number line addition, hav^ the 
childrefi work se^Aeral more addition problems with number lines 
at the chalkboard. ... 

Then ask the^^class if they think they could also use a number ^ 
Uine to add fractions. Draw a number line labeled zero through 
four and call orj a child to try the following problem: 2 +,|r • 
If he has trouble determining where ^ falls between two.and 
three, remind him that whole units must be divided into equal 
parts before a fraction of that whole can be represented. Have . 
a child divide the distance between two and three on the 
number line into four equal parts . Then he can move three of 
those parts to the right, lahding at 

» 

0 I 2 i 3 ■ 

Draw a number litie' labeled zero to three and have a child 
add "l^ + f using it. ^e will have to divide*the distance be- 
tween zero and one into five equal parts ^ and the distance 
between one^and two into five equal parts'. TKefThe carnrTove. 
fto the right'of zero and^l- more from that* point. 

Draw more number lines on the board and have volunteers 
demonstrate- how to add the following problem's: 

i-.,X=,,- ,i.2|>, f.i=. 

^ You may have to help the children make the divisions between 
^ach .whole number. * ^ « » ' 
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Activity B 



Have the children do Worksheets 67 and 68 / - 



Worksheet 67 
Unit 22 



Name- 



Use the number lines to help you complete thtse 
addition sentences. 



8 S^r^^ 



<i I I I I 1 I I i> 



2 4 i: ) » 



< I I 



• 2 



■ ^ <j^H 1 — \ — \ h--4> 



<\ 1 1- 1 r -i 1 l:i> 



2 * t 



1 



2 . 



<| I 1 I I -I 1 .1 I I r ! |> 



Worksheet 68 
Unit 22 



Name- 



Use the number lines to help you complete the 
following addition sentences. ^ 



0 123 45 678.9 10 
< • I " I " I " I " I " I ' ' I ". I " I " I ' ' I . > 



7*. Mi 

.-. 0 123456 789 10 

< |M[li |U|ii|tnif|tii-irfn|;j| N 



•J-ii 



01. 23456789 10 

< |i ! , HMi|nminunwntw | nnnnM t) > 



01 23456789 

< 1 M ' i M. » I I I 1 1 I I I 1 « I » / !■ > 



0 1 23456789 10 

<: ! ■ M' t p T I t ri r HI 1 | i r I I t^jjj > M > 
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Lessen 18: SUBTRACTING FRACTIONS ON THE NUMBER LINE\ 



The purp'p5^" of this, lesson is:. ■ " . > . 

- to illustrate the structural similarity that exists between 
subtracting whole numbers (integers) and fractional numbers 
. (rational^numbers) by: using the number line. . ' ^ 

This is the concluding lessoabf the unit. After the children ^ • 
have completed the work givfea here^ you may wish to -have^* ; 
them recall -some of. the different kinds of amount measures 
' they have used in preyioUs sections^ ' 

MATERIALS " ■ ■ ' ' • 

• ■ ■ ' * ■ .■ - . " 

o _ Worksheets 69 and. 70' ' \ - - 
PROCEbuRE ' ' * ' ^ • 

Begin the lesson by conducting a review of the procedures the 
children have used to subtract whole numbers on the number 
line. Draw a number line labeled^from zero, through eight oh\ 
. the chalkboard.^ Ask a child to use this number lin6 to "subtract, 
four from seven. He will start at the seven and may do, the 
subtraction by marking one-unit noyes to the left or by jumping 
all four units at once. ^ * * . * • 



If your class needs more practice in. number line s\ibtractian, 
have the children work several more practice problem? with 
number -lines . Some suggested problems are: 



8-3=5 



5 - 




,6-5 ="^1 



9 .-.3 = 6 



'7-2=5 



8-2=6 



2-2=0 



Then ask the class if they think they could also use a number 
line to subtract fractions . .Draw another number line labeled 
zero through eight and call on a c.hiid to solve the foll9Wing . 
problerh. 



Remind the children that whole units must be divided into 
equal parts before we caa show a fraction of that whoje., ; 
Have the child divide the distance between seven and six 
info three equal .parts/ Ask the children how this will help 
them solve the subtraction sentenceC? - |^ = ?t:They can 
A now move two of those parts, to the left, ending at 6-j%) 

! .7 ' . . ' 





4^ 



'5 "3 



V 



You may vyish to have several children take turns doing sub- 
'tractton problems on number lines at the chalkboard until 
you are sure that the children understand the procedure. 
Some examples you may want to use are; Ll_ 



5- ^ 



8 - i 
• 5 



3 - -i- 

- 2 



5- ^ ' 



7 - 



6- i 



2 - ^- 

■ 6 



Next, draw a number line (0 through 7) on the chalkboard 
and write a problem near the number line, as shown on the 
next page, ■ ■ 



131 



25 
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i 



\ 



6-5 

^4 



= 9 




Call on a child to solve the problem at the board- aijd ask him 
td explain what he iq. doing, ^'irst he will have i|;o divide the 
units between six and five and "between five and four into 
four equal parts each. Then he can move five of these parts 
to the left to get an answer of four'ahd thfee -fourths. En- 
courage discussion of this procedure to make sure all the 
children understand it. . 



You hay want the. class to practice subtraction problems of 
this type. ,Spme students could use numW lines drawn on 
the chalkboaird. Otj^ers cbul^ use number lines on their .desks 
^Some suggested problems are: * 



6 -^'I'-'" 



5 - I 



_ 7 - 8 
5 



4 ^ 1 



2^-3 



5 - 6 



6 - 8- 



5 - 8 



Finally, -d^ a numbefline on the chalkboard labeled zero 
through- five arid write this problem- next to it: " 



ERIC 



Have a child come tONthe board and solve the problem. First 
he v/lll need to move ohe whole unit to the left. Then he must 
divide the whole unit betWeen two and three into two equal ' 
parts, and move one of thes^ units to the left. 





If more practice is hecess^ry, offer the following -problems: 



5 - 3^ 



6 - 2-L 



8 - 5- 
5 



Have the children complete Vyorksheets 69 and 70 individually 
or in- small groups. Discuss solutions when 'they have finished • 



WorkshMt 69 

Untt 22 



NaiN_ 



'Subtract. Ul» the uu«b*r line. 



5 - 2 = 



0-1 2 3 4 5 6 7 

<^ — — I — I — I — i — 



0 



2 3 V 4 9 

■I I I -I I. I • I > 



2 3 4 3. 

I I I I I I ■ I I i I I > 



0 



2 3 4 S 

I I I . 1 1 I. I. > 



0 



2 3 4 S 

1 I i I I i i ' 1 > 
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Subtract .> Ute^ th« nunbtr llncv 



2 - X=: q 

3 3 



0 



» 2 3 f*v 

I I I. i 1 rr-fr^ 



6 6 4> ■ 



0 ' 1 ' 2 3 

< i I I » M I I ! M.I I i M M | > 



3 3 



0 1 3 3' 4 

< i I I I I ! a I.I I I I I :> 



4 _i_ 



■4 ."4 , 
s s 



0 



I r 1 I 



0 



0 12 3 

< l I I 1 1 I I I I 1 I 1 I I 1 l> 
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, . ^Kit Items': 



s 

0) 



loop 



stiring 



bob 




•PARTS ^•OR BUILDING A^BEAM BALANCE 



73 
O 
>-•• 

0) 
^1 



2 

« u 



s 

0) 
0) 
)^ 




2 



ruler with cardboard triangle taped^to it 





0 

2 cups with small holes near o^iening 2 straightened paper clips 

\ 13.0 ^ -> " ; - — . — -7"" 
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steps In Putting Bea'm Balance Together: 



Step 1? Put sta^d together. 




3tep 2. Put balance arm on' stand by .slipping the center hole of the ruler 
over the picture hook. 

' , ^ , picture hook > . 




'Step 3. Attach tyvo cups tp the balance arm. 



.Straightened 
paper clip 



ERLC 




<5 



straightened 
paper clip ' 



13J 



■A 




step 5. /Adjust the balance arm by putting masking tape on the end which4s 

too light • men-the beam is balanced, th^ bob string should be lined 
up with the center line of the red triangle. . ^ ^ 




